QUALITY 


An ACON  dA 


from  mine  to  consumer 


On  power  cable  as  big  as  your  arm ...  on 
magnet  wire  as  fine  as  a  human  hair  . . . 
on  a  complete  line  of  81  wire  and  cable 
products  for  every  electrical  requirement. 


Anaconda  Wire  &  Cable  Company 
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D  I  R  E  C  T  READI  NG 

FOOT -CANDLE  METER 


Having  successfully  pioneer¬ 
ed  the  first  direct-reading 
Illumination  Meter— Weston 
Model  603— Weston  now 
adapts  the  same  principles 
to  a  smaller,  handier. 


The  new  Weston  Model  61 4  FOOT- 
CANDLE  METER-like  Model  603 
reads  lisht  intensities  directly  in  foot- 
candles.  No  calculations.  Three  ranges 
—  50  250  500  foot -candles.  Com¬ 
pletely  self-contained  —  no  batteries 
.  no  lamps  ...  no  accessories. 
Nothing  to  wear  out  or  replace.  Easily 
fits  into  pocket  or  brief-case.  Consists 
of  Weston  PHOTRONIC  photo¬ 
electric  cell  and  indicating  instrument 
calibrated  in  foot-candles.  The  cell 
tips  at  right  angles  for  measuring  hori¬ 
zontal  components.  Anybody  can 
use  it  and  get  reliable,  accurate  results. 


more  compact  Instrument- 

Model  614  PHOTRONIC  FOOT-CANDLE  METER.  to  settle  complaints  and  sell  increased  lighting. 


Pocket  sized,  light  in  weight — this  new  Weston 
FOOT-CANDLE  METER  is  ideal  for  general  mainte¬ 
nance  of  illumination — checking  intensities,  lamps, 
reflectors,  reflection  and  absorption  of  surfaces — 
maintaining  ^'Measured  Lighting^'— keeping  illu¬ 
mination  at  the  correct  established  standard. 


And  Model  614’s  surprisingly  low  cost  practically 
dictates  its  purchase— by  utilities  for  every  lighting 
salesman  .  .  .  by  municipalities  .  .  .  factories  and 
organizations  interested  in  adequate  correct 
illumination. 

WRITE  FOR  BOOKLET  M-1 


For  the  lighting  salesman,  it  is  an  invaluable 
sales  tool — a  handy,  positive  means  of  substan¬ 
tiating  his  claims  by  actual  proof — by  letting  the 
customers  ''see  for  themselves".  An  effective  way 
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The  bushing  clamping  assembly  consists  of  two  clamps,  a  retainer 
and  four  set-screws.  The  two  clamps  engage  a  groove  in  the  bush¬ 
ing  and  are  held  inside  the  retainer  when  pressure  is  applied  on 
the  set-screws  against  the  tank  wall. 

It  is  a  very  simple  matter  to  loosen  this  clamping  assembly  and 
thus  permit  removal  of  the  bushing:  (1)  loosen  the  screws  —  do 
not  remove  them  completely;  (2)  part  the  clamps  far  enough  to 
clear  the  bushing;  (3)  slip  the  entire  assembly  off  the  bushing; 
(4)  slip  the  bushing  thru  the  opening. 

It’s  done  in  a  jiffy — and  all  that’s  required  is  a  screw-driver  to 
loosen  the  screws  .  .  plus  a  wrench  to  remove  the  transformer  cable. 

WainErELedlric  Gbrporation 

6400PlymowthAveiitie,  Sainttouis.US.A. 

MOTORS  TRANSFORMERS  FANS  BRAKES 

T^32-» 
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Stud-type  transformers 


built  by  Wagner  are  equipped  with  a  type  of  stud  and  bushing 

that  can  be  quickly  installed,  or  removed  in  the  event  of  bushing  failure  .  • .  without 
fuss  .  .  .  without  splicing  cable  leads  ,  .  .  without  lowering  the  transformers  from 
platforms  or  poles.  All  that’s  necessary  is  a  screw-driver  to  loosen  four  set-screws  .  .  . 
plus  a  wrench  to  disconnect  the  cables.  Thus  they 


reduce  installation  and  maintenance 

welcomed  by  central 
station  operators 
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Electrical  Engineers  Prepare  for  Action 
as  Depression  Challenge 


A.I.E.E.  meets  in  Cleveland  for 
summer  convention. 

Skinner  declares  engineering  counsel 
could  have  avoided  bankers'  errors. 
Design  of  systems  and  co-ordination 
of  equipment  topics. 

Reliability  with  economy  the  goal  of 
today's  work. 

WHETHER  the  engineer  is  the 
hero  or  the  villain  in  today’s  eco¬ 
nomic  tragedy  is  something  the  social 
audience  has  not  decided.  But  of  one 
thing  it  is  sure,  and  that  is  that  his  eco¬ 
nomic  philosophy  is  founded  on  the  no¬ 
tion  of  abundance  and  plenty,  while  that 
of  the  business  man  and  the  banker  is 
founded  on  the  concept  of  scarcity. 
Such  was  the  picture  set  up  by  W.  C. 
Wickenden,  president  of  Case  School  of 
.\pplicd  Science,  in  addressing  the 
•American  Institute  of  Electrical  Engi¬ 
neers  at  the  annual  summer  convention 
in  Cleveland  this  week.  However,  the 
conflict  between  these  philosophies  need 
not  result  in  blame  being  cast  upon  the 
engineering  profession  for  the  growing 
prevalence  of  want  and  hunger. 

It  is  not  at  all  certain,  in  Mr.  W’icken- 
den’s  opinion,  that  technological  unem¬ 
ployment  will  not  prove  to  be  more  than 
a  transient  on  the  business  oscillograms 
of  the  current  period.  If  that  proves  to 
be  the  case  the  engineer  will  have  to 
assert  himself  in  civic  affairs  to  insure 
that  saving  of  labor  be  not  a  more 
calamitous  thing  to  society  than  a  more 
profligate  use  instead  of  the  earth’s  re- 
'•ources  to  sustain  the  standard  of  living 
to  which  man  has  accustomed  himself. 
Also,  capitalistic  democracy  may  al¬ 
ready  have  arrived  at  a  point  where 
ploughing  back  into  capital  channels  of 
the  proceeds  of  thrift  and  technology 


will  have  to  be  superseded  by  a  more 
immediate  distribution  of  current  earn¬ 
ings  in  the  form  of  wages  and  dividends. 

In  his  address  to  the  Institute  Presi¬ 
dent  Skinner  ventured  the  suggestion 
that  many  of  today’s  shrunken  invest¬ 
ments  pertain  to  projects  which  engi¬ 
neers  had  condemned  as  unsound.  There 
were  other  security  flotations  upon 
which  engineering  advice  was  neither 
sought  nor  desired.  That  it  should  be 
increasingly  the  practice  of  investors  to 
insist  that  engineering  and  construction 
projects  be  reported  upon  and  approved 
by  independent  engineers  of  the  highest 
reputation  for  honesty  and  good  judg¬ 
ment  was  the  conclusion  advanced  by 
Mr.  Skinner. 

An  interpretation  of  the  status  of  en¬ 
gineering  registration  and  its  bearing 
upon  the  professional  engineering  so¬ 
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cieties  took  up  the  discussion  at  one 
of  the  sessions  of  the  delegates.  It 
seemed  to  be  the  opinion  that  sooner 
or  later  the  qualifications  for  member¬ 
ship  in  the  professional  societies  and  in 
fact  the  requirements  for  degrees  in  the 
engineering  schools  of  the  country  would 
be  brought  into  agreement  with  the 
criteria  set  up  by  engineer  licensing  and 
registration  boards  in  the  various  states. 

Reliability  and  economy  sought 

Factors  which  promote  operating 
economy  are  not  as  much  in  conflict 
with  those  which  promote  system  re¬ 
liability  as  those  which  aim  at  economy 
of  capital  expenditure.  Nevertheless, 
over-all  economy  of  fixed  and  operating 
charges  has  been  attained  on  several 
power  systems  in  the  face  of  declining 
loads ;  at  the  same  time  there  has  been 
a  steady  betterment  of  the  operating 
reliability  of  the  systems.  Several  fac¬ 
tors  have  contributed  to  this,  and  not 
least  among  them  has  been  a  higher 
grade  of  operating  technique. 

Discussing  the  symposium  on  com¬ 
bined  reliability  and  economy  in  opera¬ 
tion  of  large  electric  systems,  J.  R. 
Baker  of  Baltimore  reminded  the  mem¬ 
bers  that  the  geographically  extensive 
power  system  prognosticated  a  few 
years  ago  had  materialized  only  in  its 
physical  interconnection  aspects  and  not 
in  the  matter  of  bulk  flow  of  power. 
Distances  of  transmission  are  great  only 
when  cheap  water  power  or  cheap  fuel 
are  available  at  points  remote  from  the 
concentrated  load  areas.  Tie-line  load¬ 
ings  are  primarily  a  matter  of  supple¬ 
mentation  of  energy  generated  within 
the  load  zone  by  incrementally  cheap 
power  from  without. 

The  art  of  designing  a  perfect  elec¬ 
tric  supply  system  is  farther  from  being 
a  closed  book  than  it  ever  was,  in  the 
opinion  of  I.  E.  Moultrop  of  Boston. 
This  was  in  some  degree  borne  out  by 
the  diversity  in  attitude  toward  criteria 
of  leliability  and  economy  as  expresse<l 
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by  the  authors  of  tlie  four  symposium 
papers  (see  page  1084  this  issue). 
Current  conditions,  according  to  Mr. 
Moultrop,  call  for  conservation  of  capi¬ 
tal  expenditures  even  if  it  be  at  some 
detriment  to  the  day-by-day  economy  of 
operation. 

Again,  J.  VV^  Anderson  of  Philadel¬ 
phia  pointed  out  that  the  joint  consid¬ 
eration  of  reliability  and  economy  in 
the  system  called  for  available  capacity 


T 

LIGHTING  THE  WAY 
TO  THE  OLYMPICS 


Donated  by  the  Pacific  Coast  Elec¬ 
tric  Association,  this  21-£t.  statue 
of  a  discus  thrower  stands  high  on 
a  hill  in  Pasadena,  Calif.  Lighted, 
with  changing-color  floodlights 
which  automatically  vary  in  hue 
and  intensity,  it  is  one  of  light’s 
contributions  to  the  1932  Olympics. 


not  less  than  the  peak,  with  the  largest 
unit  on  for  overhaul  and  the  second  larg¬ 
est  tripped  out  on  emergency.  As  for 
Boston,  A.  H.  Sweetnam  reported  that 
zone  operation  was  so  conducted  that 
tie-line  rating  was  about  equal  to  the 
capacity  of  the  longest  unit  at  the  ends 
of  the  link.  He  emphasized  the  bearing 
of  incremental  tie-line  losses  on  the 
virtue  of  interchange  energy  transac¬ 
tions.  The  ampere-squared  meter  has 
proved  very  helpful  in  Boston  in  sim¬ 
mering  down  the  energy  interchange 
practices  so  that  the  less  economical 
transfers  may  be  progressively  elim¬ 
inated. 

The  technical  sessions  will  be  reported 
at  length  in  next  week’s  issue  of  Ei.ec- 
rRiCAL  World. 

Inspection  of  the  Xela  Park  illumina¬ 
tion  research  laboratories  of  the  General 
Electric  Company  was  paralleled  on 
Thursday  by  the  opportunity  afforded 
for  rela.xation  in  a  field  day  of  sports 
at  the  park  camp.  The  Goodyear  Zep- 
peiin  plant  at  Akron  and  a  high-tension 
demonstratioti  at  the  outdoor  laborato¬ 
ries  of  the  Ohio  Brass  Company  at 
Barbel  ton  provided  attractions  for  the 
afternoon  and  evening  of  another  day. 

H.  P.  Charlesworth,  vice-president  of 
Bell  Telephone  Laboratories,  Inc.,  New 
York,  was  elected  president. 

Other  officers  elected  were:  \'^ice- 
presidents — J.  Allen  Johnson,  Buffalo: 
E.  B.  Meyer,  Newark ;  K.  A.  Auty. 
Chicago;  (j.  A.  Mills,  Dallas,  Te.x.,  and 
C.  R.  Higson,  Salt  Lake  City.  Direc¬ 
tors — G.  A.  Kositzky,  Cleveland ;  A.  H. 
Lovell.  Ann  Arbor,  Mich.,  and  A.  C. 
Stevens.  Schenectady.  X,  Y.  W.  I. 
Slichter  of  New  York  was  re-elected  na¬ 
tional  treasurer. 

T 

Standards  Association  Asks 
Clean  Coal  Specifications 

As  the  result  of  a  recent  letter  ballot  of 
the  standards  council,  the  American 
Standards  Association  has  approved  the 
initiation  of  a  project  to  develop  specifi¬ 
cations  for  clean  bituminous  coal,  with 
the  American  Institute  of  Mining  and 
Metallurgical  Engineers  as  sponsor. 
This  project,  originally  proposed  by  the 
A.I.M.E.  in  May,  1931,  has  been  the 
subject  of  an  extensive  canvass  of  pro¬ 
ducing  and  consuming  groups  during  the 
past  year.  It  is  said  that  opinion  has 
now  crystallized  into  the  view  that,  al¬ 
though  the  project  is  difficult,  attempts 
should  be  made  to  harmonize  the  diver¬ 
gent  interests  affected  by  such  a  stand¬ 
ard.  Correspondence  by  the  association 
with  interested  organizations  indicates 
that  the  following  covers,  in  a  general 
way,  the  purpose  of  this  project:  Speci- 
cifications  outlining  allowable  limits  of 
inacceptable  material  in  prepared  bi¬ 
tuminous  coal,  whether  mechanically 
cleaned  or  not,  in  sizes  coarser  than 
2  in,,  the  purpose  being  to  define  clean 


coal  and  not  to  standardize  screen  size>. 

Clean  bituminous  coal,  it  is  pointed 
out  by  the  association,  is  at  present 
simply  a  name,  with  no  g;uide  or  limit 
to  determine  what  is  meant  when  the 
term  is  used  by  coal  mine  operators  or 
dealers.  There  are  no  generally  accepted 
tolerances  on  the  amount  of  non-com¬ 
bustible  material  that  is  permissible  in  a 
shipment  of  coal.  A  standard,  it  is  said, 
will  benefit  both  producer  and  consumer 
— the  producer  by  furnishing  a  gage 
covering  the  purchase  of  equipment  and 
the  degree  of  preparation  required  to 
provide  a  satisfactory  product,  and  the 
consumer  through  the  assurance  of  re¬ 
ceipt  of  uniform  coal  complying  with 
accepted  specifications. 

T 

Second  Rate-Cut  Offer 
Made  by  Dallas  P.  &  L. 

Eollowing  the  offer  by  the  Dallas  (Te.x.) 
Power  &  Light  Company  to  reduce  its 
rates  for  electricity  by  4  per  cent  to 
consumers  whose  bills  exceed  $2 
monthly  and  its  subsequent  rejection 
by  the  city  (Electrical  World,  June 
4,  page  976)  the  company  made  a  second 
proposition.  This  represents  an  esti¬ 
mated  saving  of  $242,000  a  year  to  con¬ 
sumers.  The  city  asked  a  minimum 
concession  of  $360,000  a  year.  The 
new  offer  is  based  upon  a  discount 
I)lan  ranging  up  to  4|  per  cent. 

In  making  the  second  offer  the  com¬ 
pany  set  forth  at  length  its  claims  to 
rights  under  its  franchise,  and  again  de¬ 
clined  to  recede  from  the  base  rate  of 
6  cents  per  kilowatt  for  domestic  con¬ 
sumption,  except  as  that  rate  may  be 
reduced  by  a  system  of  discounts,  to  he 
temporary  in  application,  covering  ex¬ 
isting  economic  conditions. 

Negotiations  are  .still  under  way. 
the  City  Council  officially  having  neither 
accepted  nor  rejected  the  new  offer. 

T 

Utility  Undertakes  Sale 
of  Used  Appliances 

Based  upon  the  acceptance  that  rebuilt 
appliances,  traded  in  or  otherwise  re¬ 
turned  to  the  utility,  offer  definite  serv¬ 
ice  values,  the  British  Columbia  lilectric 
Railway  Company,  Ltd.,  of  Vancouver, 
B.  C.,  has  established  a  used-appliance 
market  where  such  devices  are  offered 
at  low  prices. 

Traded-in  articles  are  thoroughly  re¬ 
conditioned,  refinished  if  necessary  and 
sold  with  a  90-day  guarantee.  The  plan 
is  reported  to  have  proved  popular,  to 
have  helped  sales  of  new  goods,  and  to 
have  added  to  the  company’s  domestic 
load. 

That  a  good  second-hand  electrical 
appliance  or  radio  is  better  than  a 
cheaply  constructed  new  article  is  said 
to  be  one  of  the  sales  arguments  used. 
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Joint  Conference  Agrees 
on  Home  Wiring  Essentials 

An  industry  standard  on  residence  wir¬ 
ing  which  will  have  the  indorsement  of 
various  trade  organizations  may  be 
looked  for  before  the  end  of  the  sum¬ 
mer.  On  Wednesday  of  last  week  the 
joint  Industry  Conference  on  Residence 
Wiring  Standards,  of  which  E.  A. 
Brand  is  chairman,  held  its  third  meet¬ 
ing  at  the  New  York  headquarters  of  the 
Society  for  Electrical  Development  and 
unanimously  agreed  upon  the  exact 
wording  of  a  complete  standard.  A 
subcommittee  was  appointed  to  cast  this 
standard  into  a  form  useful  alike  for 
architects  and  engineers.  This,  it  is  e.x- 
pected,  will  be  completed  soon  enough 
to  permit  formulation  before  the  end  of 
the  summer. 

Several  trade  associations  whose  ap¬ 
proval  is  necessary  have  yet  to  give 
their  final  consent,  but  according  to  Mr. 
Brand,  excellent  -and  encouraging 
progress  is  to  be  reported. 

T 

Internal  Revenue  Bureau 
Rules  on  Energy  Tax 

Regulations,  in  preliminary  form  and 
subject  to  minor  change,  have  been 
issued  by  the  United  States  Bureau  of 
Internal  Revenue  relating  to  the  en¬ 
forcement  of  the  provisions  of  the  rev¬ 
enue  act  of  1932  (Electrical  World, 
June  11,  1932,  page  1002)  regarding  the 
tax  on  electrical  energy.  These  regu¬ 
lations  will  be  available  at  the  office  of 
every  collector  of  internal  revenue  on 
or  before  June  30.  It  is  specified  that: 

The  tax  is  imposed  upon  all  payments 
made  on  or  after  June  21,  1932,  for  elec¬ 
trical  energy  for  domestic  or  commercial 
consumption  furnished  after  June  21,  1932, 
and  before  July  1,  1934. 

The  tax  applies  to  the  amount  paid  for 
all  electrical  energy  furnished  for  domestic 
or  commercial  consumption  either  by  pri¬ 
vately  or  publicly  owned  operating  com¬ 
panies,  but  does  not  include  industrial 
consumption  defined  as  manufacturing, 
processing,  mining,  refining,  public  utilities, 
railroads,  water  works,  etc. 

The  tax  attaches  to  all  payments  whether 
made  for  energy,  minimum  charge,  flat 
charge  or  otherwise.  Where  discounts  or 
premiums  are  involved  amount  taxed  is 
that  actually  paid. 

Electrical  energy  furnished  to  the 
United  States,  any  state  or  political  divi¬ 
sion  thereof  is  exempt  from  tax. 

The  tax  must  be  paid  by  the  person  who 
I  lays  for  the  energy  furnished  and  must 
lie  collected  by  the  person  furnishing  the 
service. 

The  tax  is  3  per  cent  of  the  amount 
paid. 

Utility  companies  must : 

Collect  the  tax  and  make  a  monthly  re¬ 
turn  to  the  collector  of  internal  revenue. 


Keep  records  of  a  full  and  adequate 
nature. 

Make  returns  in  duplicate,  under  oath, 
for  each  calendar  month. 

In  the  event  of  delayed  payments  in¬ 
terest  at  the  rate  of  1  per  cent  a  month 
on  the  amount  due  is  provided  for. 

Refusal  to  pay  the  tax  by  consumer 
or  inability  to  collect  it  shall  be  reported 
to  the  collector  of  internal  revenue  by 
the  utility. 

Although  not  the  subject  of  regula¬ 
tion,  officials  of  the  Bureau  of  Internal 
Revenue  advise  that  returns  may  be 
made  prorating  the  number  of  days  re¬ 
maining  after  June  21  covering  energy 
furnished  in  that  period.  This  applies 
only  to  the  first  bill. 

▼ 

Fresno  Mayor  Fights 
for  Reduced  Rates 

Possible  condemnation  and  purchase  of 
the  -San  Joaquin  properties  in  Fresno 
were  threatened  by  Mayor  Z.  S.  Lemel, 
who  is  dissatisfied  with  an  assertedly 
inadequate  reduction  in  city  power  rates 
granted  by  the  California  Railroad  Com¬ 
mission.  The  Mayor  has  appeared  be¬ 
fore  the  Fresno  City  Council,  with  a 
proposal  to  float  bonds  to  raise  $2,500,- 
000,  a  price  at  which  he  believes  the 
system  can  be  procured. 

Officials  of  the  San  Joaquin  and  Mid¬ 
land  companies  have  filed  a  petition 
with  the  California  Railroad  Commis¬ 
sion  (Electrical  World,  June  18. 
page  1044)  charging  that  the  reductions 
granted  were  so  great  as  to  constitute 
confiscation.  The  petition,  asking  for 
a  rehearing,  said  return  of  revenue 
under  the  rates  fixed  would  be  insuffi¬ 
cient  to  pay  1932  operating  expenses  and 
dividends  on  preferred  stock. 

Immediately  Claude  L.  Rowe,  Fresno 
city  attorney,  began  assembling  data  for 
a  counter-petition  which  will  declare 
that  the  rate  base  allowed  is  too  high, 
that  the  reduction  should  have  $1,000,- 
(XK)  instead  of  $650,000  and  that  charges 
against  the  consumer  were  allowed  un¬ 
justly.  Rowe  also  has  been  preparing  to 
contest  any  attempt  of  the  power  com¬ 
pany  to  obtain  a  court  injunction  before 
July  1,  the  effective  date  of  the  decision. 

▼ 

Ontario  Hydro  Commission 
Investigation  Concluded 

After  taking  eighteen  days’  evidence, 
prolonged  by  adjournments  over  a 
period  of  almost  five  months,  the  Royal 
Commission  appointed  to  investigate  the 
Ontario  Hydro-Electric  Power  Com¬ 
mission’s  affairs  concluded  its  labors 
on  June  17.  A  vigorous  onslaught  by 
Arthur  G.  Slaght,  counsel  retained  by 
opposition  parties  in  the  Ontario  Legis- 


Some  Business  Factors 
Improve  Slightly 

PATCHES  of  blue  "no  bisser  than  a 
man’s  hand,"  which  may  or  may  not 
be  of  ultimate  significance,  appear  on 
the  otherwise  clouded  business-eco¬ 
nomic-politico  horizon  this  week. 
Most  recent  figures  for  car  loadings  and 
lumber,  energy  and  automobile  produc¬ 
tion  show  ^preciable  and  interesting 
increases.  The  bonus  has  been  killed 
for  the  present  at  least.  One  national 
political  convention  with  its  follies, 
misrepresentations  and  expediencies 
has  passed. 

Most  serious  of  the  less  favorable 
factors  are;  The  practical  failure  though 
possible  theoretical  success  of  Congress 
to  balance  the  budget,  necessity  for 
substantial  unemployment  relief,  the 
certainty  of  several  months  of  low  levels 
of  business  activity,  the  continuance  of 
bank  failures,  the  weakness  of  all  secu¬ 
rity  markets,  the  virtual  collapse  of  tax 
collections  in  some  communities,  and, 
above  all,  the  uncertainties  of  the 
political  situation. 

There  are  many  hazards  to  be  avoided 
and  many  races  to  be  run  with  all-but- 
spent  horses  before  those  patches  of 
blue  are  likely  to  make  glorious 
summer  days. 


lature,  on  the  propriety  of  payments  by 
the  Hydro  and  the  Beauharnois  Power 
Corporation  to  John  Aird,  Jr.,  and  a 
sharp  debate  between  W.  N.  Tilley, 
commission  counsel,  and  F.  W.  Grif¬ 
fiths,  K.C.,  over  the  adequacy  of  the 
inquiry  into  the  Hydro’s  acquisition  of 
the  Dominion  Power  &  Transmission 
Company,  marked  the  final  sitting  of  the 
Royal  Commission. 

T 

New  York  Companies 
Report  Rate  Savings 

According  to  figures  presented  on  Mon- 
tlay  to  the  New  York  State  Public  Serv¬ 
ice  Commission  by  R.  B.  Grove,  vice- 
president  of  the  New  York  Edison 
Company,  retail  consumers  of  electricity 
supplied  by  the  four  companies  of  the 
Edison  System  saved  $6,495,722  from 
September  1,  1931,  until  May  1,  1932, 
under  the  new  rates  which  liecame  effec¬ 
tive  last  July.  Exhibits  presented  lij»’ 
Mr.  Grove  showed  also  that  the  new 
rates  had  resulted  in  smaller  bills  for 
56.6  per  cent  of  all  customers  of  the 
system’s  companies,  no  change  in  the 
size  of  bills  for  2.8  per  cent,  and  in¬ 
creased  bills  for  40.6  per  cent. 

New  York  City,  through  Corporation 
Counsel  A.  J.  W.  Hilly,  has  fought  the 
new  schedules  consistently  both  before 
and  since  their  adoption.  Mr.  Hilly 
.sought  to  show,  in  his  cross-examination 
of  Mr.  Grove,  that  only  the  large  con¬ 
sumers  of  electricity  benefited  from  the 
new  rates. 
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Iron  and  Steel  E  ngineers  Active 
Despite  Industry’s  Slump 


Coming  Meetings 

American  Suriely  of  Mechanical  Knf;i- 
neem — Bigivin  Inn,  Lake  of  Bays, 
Ontario,  June  2 7- July  1.  C.  W.  Rice, 
29  \V.  39th  St.,  New  York. 

New  Kncland  Uivision,  X.E.L.A. — Mount 
Washington  Hotel,  Bretton  Wood.s, 
N.  H.,  July  11-13.  Miss  O.  A.  Bursiel, 
2(»  Providence  St.,  Boston. 

Camp  Co-o|>eration  XII  —  By  boat  to 
Bermuda,  Aug.  3-8.  Society  for 
Electrical  Development,  420  Lexington 
Ave.,  New  York. 

.\meri<-an  Institute  of  Klectrieal  Engi¬ 
neers — Pacific  Coast  convention,  Van¬ 
couver,  B.  C.,  Aug.  29-Sept.  2.  H.  H. 
Henline,  33  West  39th  St.,  New  York. 

Pennsj’lvania  Electric  .Association — Bed¬ 
ford  Springs,  Pa.,  Sept.  7-9.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg. 

Kftcky  Mountain  Division,  N'.E.L.A. — 
Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  12-14.  G.  E.  Lewis,  367  Gas 
&  Electric  Bldg.,  Denver. 

Empire  State  Gas  &  Electric  .Associa¬ 
tion — Saranac  Lake,  N.  Y.,  Sept.  22 
and  23.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  New  York. 

Illuminating  Engineering  Society — New 
Ocean  House,  Swampscott,  Mass., 
Sept.  26-30.  E.  H.  Hobbie,  29  W. 
39th  St.,  New  York. 

National  Electrical  M'liolesalers  Asso¬ 
ciation — Hotel  Statler,  Buffalo,  N.  Y., 
.Sept.  26-30.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

National  Safety  Council — Washington, 
1).  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

tireat  I.akes  Division,  N.E.L.A. — French 
Lick  Springs,  Ind.,  Oct.  6-8.  T.  C. 
Polk,  20  N.  Wacker  Drive,  Chicago. 

.Association  of  Electragists,  International 
— Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  4  20  Lexington  Ave.,  .\ew  York. 


T 

South  Carolina  Court 
Defers  Tax  Ruling 

After  dismissing  petitions  of  the  Board 
River  Power  Company  and  the  Lexing¬ 
ton  Water  Power  Company,  both  of 
Columbia,  S.  C.,  for  an  injunction 
restraining  the  South  Carolina  tax 
commission  from  collecting  the  tax  on 
power,  a  three- judge  federal  court  took 
the  petition  of  the  South  Carolina 
Power  Company  of  Charleston  for  the 
restraining  order  under  advisement. 
The  hearing  was  conducted  at  Ashe¬ 
ville,  N,  C.,  by  Circuit  judges  John  J. 
Parker  of  Charlotte  and  Elliott  North- 
cott  of  Huntington,  W.  Va.,  and  District 
Judge  Ernest  E.  Cochran  of  Charleston. 

The  court  declared,  in  explaining  the 
reason  for  deferring  the  South  Carolina 
Power  Company  decision,  that  it  wanted 
to  study  the  issue  centering  about  the 
definition  of  current  brought  into  South 
Carolina. 

The  companies’  are  contesting  the 
state’s  right  to  collect  the  tax  of  ^  mill 
on  each  kilowatt-hour  of  electricity  gen¬ 
erated  or  sold  within  the  state.  The 
tax  was  levied  by  the  1931  General 
.'\ssembly  after  heated  consideration. 
The  arguments  before  the  court  centered 
largely  on  power  generated  in  Georgia 
and  brought  into  the  Charleston  area  of 
South  Carolina  for  distribution,  the 
plaintiffs  contending  this  was  interstate 
commerce  and  that  the  state  is  without 
authority  to  tax  the  power. 


Even  though  business  barometers 
show  the  steel  industry  to  be  oper¬ 
ating  around  18  per  cent  of  capacity, 
management  has  apparently  recognized 
the  value  of  exchanging  e.xpcriences  and 
practices,  as  800  key  men  attended  the 
28th  annual  convention  of  the  As.socia- 
tion  of  Iron  and  Steel  Electrical  Engi¬ 
neers  at  Pittsburgh  June  20-23.  What 
it  lacked  in  numbers  was  offset  by  the 
caliber  of  delegates  and  excellence  of 
the  program.  Exhibitors,  while  fewer 
than  in  boom  times,  numbered  44,  and 
the  opinion  was  expressed  by  many  that 
even  if  there  is  not  much  buying  now, 
the  engineering  staffs  are  more  inter¬ 
ested  than  ever  in  eciuipnient  that  will 
affect  plant  economies  or  assure  con¬ 
tinuity  of  operation.  Furthermore,  these 
staffs  are  in  a  particularly  receptive 
frame  of  mind  to  analyze  equipment 
which  they  will  buy  as  soon  as  business 
begins  to  improve.  Depreciation  of 
unused  equipment  or  that  operated  under 
abnormal  conditions  will  require  replace¬ 
ment  buying  eventually. 

Substantiating  this  viewpoint  were 
papers  by  steel  men  on  such  subjects  as 
electrical  developments  in  the  iron  and 
cteel  industry  (the  longest  report  ever 
presented),  progress  in  the  science  of 
electric  welding,  standard  control  ap¬ 
paratus,  three  papers  on  electronic  con¬ 
trol  devices,  design  and  performance  of 
fully  compensated  d.c.  machines,  water- 
and  air-cooled  boiler  furnaces  and  new 
materials  for  roll-neck  bearings. 

Due  to  the  occurrence  of  too  many 
serious  accidents,  one  entire  afternoon 
was  devoted  to  a  discussion  ()f  what 
fundamental  requirements  must  be  writ¬ 
ten  into  regulations  affecting  work  on 
high-tension  lines  to  safeguard  work¬ 
men’s  lives. 

Operating  problems  included  discus¬ 
sion  of  such  subjects  as  fuel  economy 
under  curtailed  operating  conditions,  re¬ 
ducing  the  bearing  cost  per  ton  of  steel 
rolled,  maintenance  and  care  or  record¬ 
ing  instruments,  influence  of  temperature 
and  atmosphere  on  scale  losses,  deter¬ 
mination  of  motor  capacity  for  main  roll 
drives,  and  ladle  crane  practice. 

President  J.  J.  Booth.  National  Tube 
Company,  in  opening  the  convention, 
declared  that  two  major  problems  face 
steel  executives :  ( 1 )  Keeping  the  pay¬ 
roll  intact  by  distributing  available 
work,  and  (2)  conserving  cash  surplus 
as  far  as  possible.  Between  these 
problems  are  operating  and  producing 
problems  that  are  greatly  increasing 
operating  and  maintenance  expenses  and 
reducing  the  efficient  use  of  fuels.  The 
problems  are  so  intricate  that  only  by 
co-operative  effort  can  they  be  sol  veil. 


But  he  expressed  implicit  faith  in  the 
economic  structure  of  the  country  and 
the  judgment  of  its  people.  In  due  time 
prosperity  and  full-time  employment  will 
lie  here  again,  he  declared. 

W.  H.  Burr,  Lukens  Steel  Company, 
who  reviewed  electrical  developments, 
said:  “In  1931  the  steel  industry  under¬ 
went  many  changes  and  after  this  de¬ 
pression  is  over  the  benefits  derived 
from  the  lessons  learned  will  no  doubt 
result  in  greater  achievements  than  ever 
before.  In  the  solution  of  its  operating 
problems,  whether  they  be  heating,  roll¬ 
ing,  annealing,  welding  or  transporta¬ 
tion,  the  electrical  industry  is  destined 
to  play  a  leading  part.” 

G.  E.  Doan,  Lehigh  University,  out¬ 
lined  scientific  investigation  for  improv¬ 
ing  the  ductility  of  welds,  studying  the 
phenomena  of  arc  welding,  determining 
the  kind  of  weld  metal  to  use,  methods 
of  testing  and  what  kinds  of  metals  can 
be  welded.  Ductility  has  been  increased 
to  20  per  cent  elongation  or  more.  It 
is  impossible  to  maintain  an  arc  between 
pure  iron  electrodes  in  pure  argon.  A 
capsule  of  radium  can  be  used  to  pho¬ 
tograph  imperfections  in  metal  up  to  10 
in.  thickness.  Subsequent  annealing  was 
cited  as  the  means  of  removing  objec¬ 
tionable  changes  caused  by  welding,  but 
is  not  necessary  if  the  carbon  content 
is  low. 

In  the  discussion  of  this  paper  H.  W’. 
Winne,  General  Electric  Company,  re¬ 
ported  that  mercury  boiler  tube  develop¬ 
ments  have  been  made  possible  by  use 
of  an  improved  electrode  giving  a  weld 
ductility  of  40  per  cent  elongation. 

A.  F.  Davis,  Lincoln  Electric  Com¬ 
pany,  proposed  the  use  of  welding  witli  a 
shielded-electrode  electronic  tornado  for 
discerning  slabs,  a  task  now  generally 
handled  by  burning  out  the  seam.  While 
the  idea  has  not  been  applied  in  practice, 
factory  tests  prove  its  practicability,  and 
the  cost  is  said  to  be  half  that  of  present 
methods.  Tests  of  such  a  weld  indicate 
strength  of  65,000  to  85,000  lb.,  a  duc¬ 
tility  of  20  to  30  per  cent,  an  impact 
strength  of  30  to  40  ft.-lb.,  a  fatigue 
limit  of  28,000  to  30,000  and  the  ability 
to  twist  1,080  deg.  without  failure. 

Although  a  proposed  set  of  regula¬ 
tions  for  working  on  high-tension  lines 
was  submitted,  it  was  decided  after  ex¬ 
tensive  discussion  of  the  subject  by  steel 
mill  and  utility  men  to  have  a  committee 
consider  all  the  discussion  presented  a'l'I 
work  up  a  revised  set  of  regulation'. 

J.  D.  Donovan,  Republic  Steel  Corpo¬ 
ration,  was  elected  president  of  the  a'^'O- 
ciation.  News  of  later  sessions  will 
appear  in  the  ne.xt  issue  of  the  Ei.i:c- 
TKiCAi.  World. 
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Associated  Gas  &  Electric  Policies  Scored 
by  New  York  Commission 


CHARGING  that  the  “letter  as  well 
as  the  spirit  of  the  public  service 
law  has  been  violated,”  the  New  York 
State  Public  Service  Commission  vig¬ 
orously  denounced  certain  policies  of 
the  Associated  Gas  &  Electric  System 
in  a  report  made  last  week. 

Criticism  centered  around  charges 
for  managerial,  engineering,  accounting 
and  other  services  against  twelve  oper¬ 
ating  companies  of  the  system  in  New 
York  State  by  affiliated  non-utility 
service  organizations. 

The  commission  has  threatened  to 
order  the  twelve  operating  companies 
of  the  Associated  System  involved  to 
make  no  further  payments  to,  nor  make 
any  further  charges  in  fixed  capital  or 
operating  expense  accounts  for  such 
fees,  services  and  e.xpenses  of  the 
service  companies,  unless  those  utilities 
charge  such  fees,  services  and  expenses 
directly  against  certain  accounts  which 
will  result  in  such  charges  and  pay¬ 
ments  being  borne  directly  and  solely  by 
stockholders  of  the  operating  utilities. 

The  service  companies  involved,  with 
the  payments  during  1930  and  1931  to 
which  the  commission  raised  objec¬ 
tion,  are: 


W.  S.  Barstow  &  Company . 

Utility  Management  Corporation.  2.01(>,»!0(i 
Utilities  Purchasing  &  Supply 

Corporation  .  207,434 

Expenses  of  above  three  com¬ 
panies  .  421,414 

Public  Utilities  Appliance  Corpo¬ 
ration  .  1,381,731 

“System”  expenses  .  1,214,080 

H.  C.  Hopson  &  Company,  Inc...  449,710 

Daniel  Starch  and  staff .  123,322 

Mid-State  Fuel  Corporati»>n .  090,013 


Total  . $7,708,906 


The  enmmiss-ion  also  criticises  the 
operating  companies  and  the  Associated 
.System  for  their  failure  to  furnish  cer¬ 
tain  detailed  information,  and  has  out¬ 
lined  its  unsuccessful  efforts  to  obtain 
the  testimony  and  information. 

Tn  addition  to  the  proposed  restriction 
on  service  payments,  the  brief  ahso  con¬ 
templated  an  order  to  restrain  the 
employees  of  the  operating  companies 
from  devoting  any  part  of  their  work¬ 
ing  time,  for  which  they  are  compen¬ 
sated  by  the  operating  utilities,  to  the 
sale  or  exchange  of  any  securities  not 
actually  issued  by  the  operating  utilities 
by  which  they  are  employed. 

Associated  makes  reply 

A  statement  issued  by  the  Associated 
Gas  &  Electric  Company  following  the 
release  of  the  commission’s  report  stated 
in  part: 

The  publicity  given  out  by  the  Public 
Service  Commission  was  not  unexpected. 
The  recent  agitation  against  holding  com¬ 
panies  and  the  vigorous  attempts  to  make 
tile  public  utilities  a  leading  political  issue. 


have  led  the  commission  to  condemn  con¬ 
tracts  for  management,  construction  and 
other  services — always  regarded  by  the  in¬ 
dustry  and  by  previous  Public  Service 
Commissions,  and  recently  recognized  by 
the  New  York  Legislature,  as  legal  and 
proper — without  any  consideration  whatso¬ 
ever  of  the  character  or  value  of  the  serv¬ 
ices  rendered,  or  the  reasonableness  of  the 
charges,  and  regardless  of  the  fact  that 
the  payments  were  made  in  most  cases 
under  contracts  over  which  the  commis¬ 
sion  has  no  jurisdiction. 

No  complaint  of  diversion  of  operating 
funds  can  fairly  be  made  without  proof 
of  unreasonable  charges,  and  upon  this 
subject  no  evidence  was  before  the  com¬ 
mission."  The  companies  will  be  prepared 
to  justify  the  payments  at  the  proper  time 
and  place.  It  was  the  opinion  of  counsel 
that  the  proceeding  instituted  by  the  com¬ 
mission  itself  which  involved  no  question 
of  adequacy  of  service  or  rate  regulation 
and  was  not  based  upon  any  conijulaint  by 
any  customer  of  any  of  the  companies 
served,  was  not  a  proper  or  appropriate 
pnKeeding  for  such  proof. 

Company  questions  commission 
jurisdiction 

With  respect  to  the  sale  of  securities  of 
the  holding  company,  no  fair  complaint 
can  be  made  by  the  commission  in  view  ol 
the  delays  incident  to  the  authorization  of 
operating  company  securities  by  the  com¬ 
mission,  which  have  been  the  subject  of 
frequent  comment  in  connection  with  oper¬ 


ating  companies  under  other  manageinenis. 
The  operating  companies  have  received 
financial  assistance  from  the  holding  com¬ 
pany  very  largely  in  excess  of  the  pro¬ 
ceeds  of  holding  company  securities  sold 
by  their  employees. 

▼ 

Ripley  Urges  Publicity 
to  Reduce  Speculation 

Testifying  before  the  .Senate  hanking 
and  currency  committee  last  week  in 
connection  with  that  body’s  stock  mar¬ 
ket  investigation,  Prof.  William  Z. 
Ripley  of  Harvard  urged  full  publicity 
in  order  to  reduce  speculative  activities. 

Professor  Ripley  would  require  cor¬ 
porations’  presidents  and  boards  to 
reveal  how  much  stock  they  hold  in 
their  own  concerns  and  would  impose 
.severe  penalties  for  the  use  of  fictitious 
name5».  He  said : 

“One  of  the  best  tests  is  whether  the 
managers  of  a  business  stay  with  it, 
whether  the  captains  of  a  ship  stay 
with  it  op  get  in  the  lifeboat,  steer  the 
ship  by  radio  and  tell  everybody  by 
radio  to  get  on  the  ship. 

“One  of  my  cardinal  rules  is  never 
to  buy  anything  that  any  one  wants-  to 
sell  terribly.” 

The  wdtness  criticised  many  auditing 
firms  for  misleading  statements  respect¬ 
ing  affairs  of  corporations.  He  said 
they  were  prone  to  take  just  a  balance 
sheet  and  on  that  basis  announce  in  .a 
certification  that  the  company  is  sound. 
He  complained  further  that  the  auditors 
in  too  many  instances  were  either  un- 


120 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 


Utility  Stocks  Inactive 


PRICE  TREND  OF 
50  POWER  AND  LIGHT 
COMMON  STOCKS 


1931 


Jan.  Feb.  M«r.  Apr.  Mo^  June 
1932 
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Only  slight  changes  occurred  in  the  electric  light  and  power  stock 
list  during  the  past  week,  prices  moving  within  a  narrow  range.  The 
“Electrical  World”  index  was  19.8,  as  compared  with  20.0  in  the 

preceding  week. 
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willing  or  unable  to  get  facts  which 
they  should  analyze  before  making  a 
certification  on  a  corporation  statement. 

“Of  course,”  he  continued,  “there  are 
so  many  instances  where  the  most 
skilled  analyst  cannot  tell  when  a  cor¬ 
poration  is  sound.  It  is  simply  impos¬ 
sible.  But  it  would  not  be  impossible 
if  a  standardized  government  form  had 
to  be  filled  out  and  filed  with  a  federal 
agency  and  a  heavy  penalty  attached  for 
breach  of  the  requirement.” 

T 

Hydro  Developments  Go 
Ahead  Steadily  in  India 

Formal  inauguration  recently  marked 
the  completion  of  the  Bahadrabad  power 
station,  the  first  stage  of  an  important 
project  for  deriving  hydro-electric  power 
from  falls  on  the  Upper  Ganges  Canal, 
one  of  the  oldest  and  largest  irrigation 
systems  of  northern  India.  The  scheme 
is  an  attempt  to  provide  cheap  power 
to  66  towns  and  villages  with  a  popula¬ 
tion  of  5,000  or  over  and  to  intervening 

Output  Again 


farm  lands.  On  the  canal  there  are 
thirteen  falls  ranging  from  6  ft.  to  12  ft., 
and  ten  of  them,  capable  of  yielding 
50,000  hp.  minimum,  have  been  selected 
for  electrification.  The  present  project 
provides  13,000  hp.  of  this  total,  with 
2,500  hp.  of  oil-engine  reserve  power, 
from  four  of  the  falls.  The  largest  of 
these  stations,  that  at  Bahadrabad,  has 
four  turbines  driving  four  1,000-hp. 
generators. 

Completion  of  the  tunneling  of  the 
Dhauladhar  range  of  the  Himalayas, 
200  miles  from  Lahore,  in  connection 
with  the  Punjab  government’s  scheme 
for  the  supply  of  hydro-electric  light 
and  power  to  the  towns  and  villages  of 
the  province,  is  announced.  The  tunnel 
is  9  ft.  in  diameter  and  nearly  3  miles 
long.  It  is  expected  that  the  first  part 
of  the  project,  with  generating  capacity 
of  36,000  kw.  and  distribution  lines  for 
seventeen  large  towns,  will  be  ready 
next  January.  The  second  part  will 
double  the  supply,  and  the  third  part 
will  involve  48,000  kw.,  making  a  total 
of  120.000  kw. 

Increases 


Italy’s  Electrical  Output 
Is  Increasins 

Electric  power  production  in  Italy,  in¬ 
cluding  imports,  continues  to  grow,  ac¬ 
cording  to  a  consular  report.  The  out¬ 
put  amounted  to  776,992,000  kw.-hr. 
during  February,  19,32.  This  was  7.54 
per  cent  more  than  the  quantity  gen¬ 
erated  in  the  same  month  of  1931.  The 
quantity  produced  during  the  two 
months  January  and  February  reached 
1,585,425,000  kw.-hr.,  an  increase  of 
5.02  per  cent  over  the  corresponding 
period  of  the  year  before. 

At  the  end  of  February,  1931,  total 
installed  generator  capacity  in  the  plants 
reporting  to  U.N.F.I.E.L.  (National 
Fascist  Union  of  the  Electrical  Indus¬ 
try),  estimated  to  cover  94  per  cent  of 
the  industry,  amounted  to  4,246,00(1 
kw.,  while  on  the  same  date  of  1932  the 
corresponding  figure  was  4,458,000  kw.. 
an  increase  of  4.99  per  cent  in  spite  of 
the  fact  that  a  considerable  surplus  of 
power  production  has  e.xisted  for  some 
time.  Concession  for  the  development 
of  hydro-electric  power  outstanding  on 
February  29,  1932,  totaled  6,261,912  hj)., 
of  which  3,337,411  hp.  is  already  devel¬ 
oped  and  active  in  generating  stations. 
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Another  moderate  rise  in  the 
•  energy  output  of  central  stations  for 
electric  light  and  power  is  reported  by 
the  National  Electric  Light  Association 
for  the  week  ended  June  18.  The  total 
is  given  as  1.441.532,000  kw.-hr.,  a  de¬ 
crease  of  10.5  per  cent  compared  with 
the  corresponding  week  last  year.  The 
<lecrease  is  the  smallest  since  the  week 
of  .April  16. 

The  rise  brings  the  output  for  a  June 
week  with  long  daylight  hours  above 
that  for  any  week  in  the  preceding  May. 
which  is  unusual.  It  has  been  suggested 
that  a  spurt  on  the  part  of  some  manu¬ 
facturers  to  get  products  on  the  mar¬ 
ket  before  the  new  ta.xes  go  into  effect 


may  have  affected  energy  consumption. 

In  each  geographical  region  listed 
the  deficiency  from  1931  was  smaller 
than  during  the  week  before.  The  great¬ 
est  gain  was  in  New  England. 


Weekly  Output,  Millions  of  Kw.-Hr. 


Week  Ended 

1932 

1931 

1930 

1929 

June  18 . 

1,442 

1,610 

1,698 

1,703 

June  II . 

1,435 

1,621 

1,707 

1,699 

June  4 . 

1,381 

1,594 

1,657 

1,690 

May  28 . 

1,425 

1,602 

1,660 

1,615 

May  21 . 

1,436 

1,645 

1,723 

1,705 

Per  Cent  Change  from  1931 
-—Week  Ended— 

2  Wk*. 

Region 

June  18 

June  1 1 

June  4 

.\tlantic  Seaboard. 

—  6.3 

—  9.0 

—  9,0 

New  England  alone.. 

—  9.5 

—  13.5 

—  11.7 

Central  industrial. 

—  12.7 

—  14.3 

-15. 2 

Pacifip  Coaat . 

—  7.6 

—  8.9 

—  7.4 

United  State*.  .  .  . 

—  10.5 

—  11.5 

—  12.2 

During  January  and  February  plants 
having  a  total  of  6,222  hp.  were  com¬ 
pleted  and  placed  in  service,  but  no  new 
construction  of  importance  was  begun. 

▼ 

200  Kw.  Lights  Golf  Course 

At  the  Ingleside  public  golf  course,  San 
Francisco,  129  projectors,  each  with 
1.5(X)-watt  sources,  are  grouped  on  23 
light  centers  at  a  height  of  70  ft.  Ac¬ 
cording  to  W.  R.  Mar.shall,  commercial 
vice-president  of  the  Westinghou.se 
Electric  &  Manufacturing  Company, 
“this  is  the  first  effort  in  world  history 
to  light  a  standard  size  course  for  night 
use.  In  its  success  will  lie  a  new  field 
in  illumination  possibilities.”  About  55 
acres  of  fairway  and  rough  are  covered 
by  the  plan,  which  includes  special  dif¬ 
fusing  lenses  to  eliminate  glare  and 
spread  the  light. 

T 

Suspension  Insulators 
Developed  by  Corning 

After  many  years  of  experimentation 
and  development  work  suspension-tyi)e 
insulators  of  “Pyrex”  are  to  be  offered 
by  the  Corning  Glass  Works  for 
transmission-line  service.  The  units, 
according  to  W.  H.  Taubert,  sales 
manager,  insulator  division,  are  planned 
for  regular  production  at  an  early  date 
and  will  probably  be  available  for  use 
early  in  the  coming  year. 

These  insulators  will  be  of  the  con¬ 
ventional  10-in.  disk  type  and  will  be 
made  in  both  the  clevis  and  ball-and- 


socket  design.  They  will  be  furnished 
with  drop-forged  or  malleable  hard¬ 
ware.  A  feature  will  be  the  elimina¬ 
tion  of  cement  and  the  hardware  will  be 
assembled  to  the  body  with  alloy. 

It  is  stated  that  field  tests  have  in¬ 
dicated  the  ability  of  this  insulator  to 
withstand  power  arcs  to  a  remarkable 
degree.  This  is  said  to  be  the  first 
time  that  suspension-type  units  have 
ever  been  successfully  produced  using 
this  or  similar  material. 

T 

New  York  Metal  Prices 

June  15,  1932 

Cents  per 
Pound 

Copper,  electrolytic. ...  5.33 

Lead,  Am.  S.  &  R.  price  3.00 

Antimony .  5.00 

Nickel,  ini;ot .  35.00 

Zinc,  spots .  3.15 

Tin,  Straits .  19.30 

Aluminum,  99  per  cent.  23.30 

T 

Refrigerator  Manufacturer 
Shows  1  7-Month  Sales  Gain 

Convincing  evidence  that  there  can  be 
and  are  exceptions’  to  the  general  levels 
of  activity  come  along  from  time  to 
time.  For  the  seventeenth  consecutive 
month  manufacturers  of  Norge  re¬ 
frigerators  are  able  to  report  a  sales 
increase.  According  to  Howard  E. 
Blood,  president  of  the  Norge  Corpora¬ 
tion*  sales  for  the  month  of  May  were 
111  per  cent  of  those  for  the  correspond¬ 
ing  month  in  1931.  Sales  for  the  first 
(juarter  of  1932  were  241  per  cent  of 
those  in  the  same  period  of  1931. 

“In  1931,”  states  Mr.  Blood,  “Norge 
sales  were  460  per  cent  as  compared 


with  1930,  and  our  present  rate  of 
progress  indicates  a  very  high  percent¬ 
age  of  gain  this  year  over  1931.” 

Kelvinator  also  reports  encouraging 
results  for  the  current  period.  Accord¬ 
ing  to  H.  W.  Burritt,  vice-president  in 
charge  of  sales  of  the  Kelvinator  Cor¬ 
poration,  unit  shipments  for  the  month 
of  May  were  approximately  17  per  cent 
greater  than  for  the  corresponding 
period  in  1931.  The  relationship  be¬ 
tween  May  and  April  of  this  year  was 
more  favorable  than  in  1931 ;  this  was 
significant  when  it  is  known  that 
April  shipments  this  year  were  the 
largest  in  the  corporation’s  history. 

In  commenting  on  the  general  situa¬ 
tion  Mr,  Burritt  added :  “Sales  improve¬ 
ment  during  recent  months  is  due  largely 
to  increases  in  dealer  and  distributor  out¬ 
lets  and  to  more  intensified  sales  effort. 
This  is  particularly  gratifying  in  view 
of  th^  fact  that  public  utility  sales  pro¬ 
grams  this  year  are  unusually  late.” 

T 

Arrangements  Completed  for 
Camp  Co-Operation  XII 

Final  arrangements  have  been  made 
with  the  steamship  company  for  the  ac¬ 
commodation  of  conferees  at  Camp  Co¬ 
operation  XII  aboard  the  steamer  Pan- 
Amcrica,  sailing  August  3  for  Bermuda. 
The  steamer  will  leave  New  York  at 
2  p.m.,  returning  to  New  York  at  9  a.m. 
Monday.  August  8. 

The  business  program  committee, 
under  the  chairmanship  of  J.  E.  North, 
is  making  good  headway  in  developing 
the  details  of  a  most  constructive  pro¬ 
gram,  details  of  which  were  given  in 


Major  New  Construction 
This  Week 

HEAVY-DUTY  motors,  controls, 
conveyors,  other  material-handling 
equipment  and  power  substation  appa¬ 
ratus  will  be  installed  in  each  of  three 
incinerator  plants  for  Department  of 
Sanitation,  New  York.  Total  appropria¬ 
tion  authorized,  $2,886,000. 

Machine  drives,  motors,  controls 
will  be  required  for  expansion  program 
at  plant  of  Palmer  Match  Company, 
Akron.  Ohio.  Cost  over  $100,000. 

Until  June  30,  bids  are  being  asked 
by  General  Purchasing  Officer,  Panama 
Canal,  Washington,  D.  C.,  for  trans¬ 
formers,  watt-hour  meters,  wire,  cable 
clips,  light  reflectors  and  other  electrical 
and  mechanical  equipment  (Schedule 
2762). 

Machine  drives,  heavy-duty  motors, 
controls,  conveyors,  etc.,  will  be  in¬ 
stalled  in  paper  and  pulp  plant  addition 
for  E.  B.  Eddy  Company,  Ltd.,  Hull, 
Oue.  Estimated  cost  over  $300,000. 

Power  substation  equipment,  motors, 
controls,  panelboards,  electric  recording 
and  time  systems,  lighting  equipment, 
etc.,  will  be  installed  in  new  buildings 
of  Tennessee  Agricultural  and  Indus¬ 
trial  College,  Nashville,  Tenn.  Fund 
of  $800,000  being  arranged. 

Machine  drives,  motors  and  controls, 
conveying  and  other  electrical  equip¬ 
ment  will  be  installed  in  addition  to 
Lane  Cotton  Mills  ^Company,  New 
Orleans,  La.  Cost  over  $80,000. 

Motors,  pumping  machinery,  con¬ 
trols  and  auxiliary  electrical  equipment 
needed  for  new  waterworks  pumping 
and  distributing  plant  of  Department  of 
Public  Works,  Milwaukee,  Wis.  Esti¬ 
mated  cost  over  $200,000. 


the  May  21  issue  of  the  Electrical 
World,  jwige  875. 


June  23.  1932 
Cents  per 
Pound 

5.33 
3.00 
5.00 
35.00 
3. 12J 
19.70 
23.30 
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Exports  of  Electrical  Equipment  (Preliminary) 


.\rticle 

Generators: 

Direct  current . 

.Alternating . 

Steam  turbo-generator  sets.. 

.Accessories  and  parts . 

.Arc-welding  sets . 

Self-contained  lighting  out¬ 
fits . 

Batteries . 

T ransforming  or  converting 
apparatus: 

Power  transformers  over 

500  kva . 

Distribution  transformers, 

500  kva.  and  less . 

Instrument  transformers.. . . 

Other  transformers . 

Complete  battery  chargers. 

non-rotating . 

Double-current  and  motor 
generators,  dynamotors. 
synchronous  and  other 

converters . 

T  ransmission  and  distribut  ion : 
Switchboards,  circuit  break¬ 
ers  over  10  amp.  and  fuses 
Watt-hour  and  other  meas- 

uring_  meters . 

Indicating  and  recording  in¬ 
struments . 

Other  electrical  testing  ap¬ 
paratus . 

Lightning  arresters,  choke 
coils,  reactors  and  parts. 


- April 

- - - -  . 

'  April - . 

1931 

1932 

Article 

1931 

1932 

Motors,  starters,  etc.: 

$33,408 

$6,398 

Fractional-horsepower  mo- 

5,034 

329,985 

tors . 

$260,093 

$102,467 

748.699 

2,320 

Stationary  motors . 

199,423 

56,111 

63.232 

15,232 

Railway  motors . 

800 

29,738 

21.481 

Electric  locomotives . 

95,775 

12,074 

Electric  motor  trucks . 

9,643 

34,438 

12,617 

Starting  and  controlling 

497,396 

333,774 

equipment . 

Portable  electric  tools . 

150,802 

40.482 

85,064 

28,296 

Accessories  and  parts . 

Electric  refrigerators: 

139,095 

71,704 

53,372 

14,750 

Household . 

1,165,547 

317,711 

Commercial  up  to  i  ton . 

283,622 

178.022 

75,322 

8.382 

18.024 

6,525 

Parts . 

Electric  appliances: 

371,398 

253.461 

49,421 

54,460 

34.233 

30,503 

34,389 

5,778 

35,863 

1,457 

Electric  fans . 

Electromechanical  health  ex- 

ercisers . 

2,772 

484 

Electric  incandescent  bulbs . 

80.454 

51,214 

119,383 

28,080 

Searchlights  and  floodlights. 
Electric  household  washing 

68,526 

1,705 

machines . 

Electric  domestic  vacuum 

116.034 

19,228 

cleaners . 

138,052 

41,129 

180,864 

73,326 

Other  domestic  motor  driven 

devices  except  tools . 

49,836 

13,867 

93,651 

16,742 

Electric  flatirons . 

25,731 

3,441 

Electric  cooking  ranges . 

34,913 

10,871 

79,324 

63,493 

Other  domestic  heating  and 

cooking  devices . 

Industrial  electric  furnaces. 

66.536 

22.787 

40,249 

101,963 

ovens  and  other  heating 

58,993 

40,356 

devices . , . 

77,221 

8.512 

Article 

Therapeutic  and  X-ray  ap¬ 
paratus . 

Signal  and  communication 
devices: 

Radio  apparatus . 

Telegraph  apparatus . 

Telephone  apparatus.. . .... 

Bells,  bussers,  annunciators 

and  alarms . 

Other  electric  apparatus: 
Starting,  lighting  and  igni¬ 
tion  ^uipment . 

Insulating  material . 

Miscellaneous  wirin{(  supplies. 

Electrical  porcelain . 

Carbons  and  electrodes: 

Electrodes  for  electric  fur¬ 
naces . 

Other  carbon  products . 

Carbon  brushes  and  stock. . . 

Other  carbon  products . 

Insulated  iron  or  steel  wire  and 

cable . 

Copper,  bare,  wire . 

Insulated  copper  wire  and 
cable: 

Rubber-covered  wire . 

Weatherproof  wire . 

Telephone  cable . 

Other  insulated  copper  wire. 
Nickel-chrome  electric  resist¬ 
ance  wire . 

Electric  clocks . 


- .April-^ — 

1931  1932 


$108,750  $47,722 


1,713,830 

25,729 

243,190 

24,428 


82,447 

65,294 

883,901 

188,043 


141,105 

44,117 


4,941 

118,460 


32,303 

27,436 

9,537 

208,608 

12,077 


1,143,585 

18,239 

77,188 

13,083 


61,084 

15,447 

488,679 

50,631 


128,279 


9.065 

31.785 


12.348 

26,512 


52,120 

18,158 

7,973 

34,591 

14,230 

4,839 


Totals .  $9,621,066  $4,676,246 

Four  months  ended  May  31 .. .  32.718,946  18.485,275 
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Delesates  to  International  Congress 

The  following  have  been  designated  as 
delegates  from  the  United  States  to  the 
fifth  International  Congress  of  Elec¬ 
tricity  meeting  in  Paris  July  4-12; 
Arthur  E.  Kennedy,  chairman,  profes¬ 
sor  emeritus  of  electrical  engineering 
Harvard  University;  Walter  G.  Cady, 
Foss  professor  of  physics  Wesleyan 
University ;  Roswell  C.  Gibbs,  profes¬ 
sor  of  physics  Cornell  University ;  Har¬ 
old  Pender,  professor  of  electrical 
engineering  and  dean  Moore  School  of 
I'dectrical  ]‘2ngincering.  University  of 
Pennsylvania,  and  Elihu  Thomson,  di¬ 
rector  Thomson  research  laboratory, 
(jeneral  Electric  Company,  Lynn,  Mass. 

T 

New  Unit  at  Kearny  Station 

Capacity  of  the  Kearny  generating  sta 
tion  of  the  Public  Service  Electric  & 
Gas  Company  (N.  J.)  was  raised  to 
289,500  kw.  last  week  by  the  placing 
in  preliminary  operation  on  Wednesday 
of  a  new  75,000-kw.  turbo-generator 
unit.  This  is  said  to  be  the  largest  elec¬ 
tric  power  generating  unit  in  New 
Jersey.  Its  capacity  is  twice  as  great  as 
that  of  all  the  machines  in  the  fourteen 
generating  stations  of  the  system  when 
the  corporation  was  organized  in  1903. 
.'\n  auxiliary  feature  is  the  welded  steel 
condenser,  reputed  to  be  the  largest  of 
its  kind  ever  built. 

T 

Hoover  Dam  Appropriation  Cut 

Though  $15,000,000  was  appropriated 
for  Hoover  Dam  in  the  fiscal  year  ended 
June  30,  1932,  the  United  .States  Bu¬ 
reau  of  Reclamation  reports  the  ap¬ 
propriation  for  the  coming  year  to  be 
init  $6,000,000.  Present  expenditures  on 
the  Boulder  Canyon  project  now 
amount  to  $2,000,000  a  month.  Total 
appropriations  to  date,  $31,666,000. 

T 

Eastern  Utilities  Exchange  Plan 

Alt  offer  is  being  made  to  holders  of 
lila.stcrn  Utilities  Investing  Corpora¬ 
tion  5  per  cent  debentures,  due  1954,  to 
accept  As.sociated  Gas  &  Electric  Com¬ 
pany  debenture  bonds,  consolidated  re¬ 
funding  41  per  cent  series,  due  1958.  in 
e.xchange  on  a  par-for-par  basis.  Only 
one-third  of  the  original  $35,000,000 
I''astern  Utilities  issue  is  outstanding. 

T 

Northwestern  Power  to  Default 

.According  to  an  announcement  by 
Edward  Anderson,  president,  the  North¬ 
western  Power  Company  of  Manitoba 
will  be  unable  to  meet  the  semi-annual 
interest  payment  on  its  $10,000,000  first 
mortgage  sinking  fund  convertible  gold 
l)onds.  due  July  2.  In  making  the  an¬ 


nouncement  of  deferring  the  interest, 
President  Anderson  said :  “The  com¬ 
pany’s  plant  at  Seven  Sisters  has  re¬ 
cently  been  completed,  but  owing  to  un- 
tavorable  economic  conditions  we  have 
not  been  able  to  develop  a  load  for  the 
plant.  We  expect  that  with  the  return 
of  better  times  the  company  will  be  able 
to  find  and  develop  a  market  for  its 
power,” 

▼ 

This  month,  and  this  summer,  will 
clearly  constitute  a  difficult  period,  with 
complications  arising  abroad,  and  with 
business  activity  at  a  low  ebb  in  this 
country.  Nevertheless  real  progress  is 
being  made  in  banking,  in  credit,  in  the 
bond  market,  and  in  national  finance. 
These  accomplishments  are  not  spectac¬ 
ular,  and  they  do  not  furnish  work  for 
the  unemployed.  They  do.  however, 
constitute  the  essential  basis  from  which 
increased  business  activity  can  start. 

LEONARD  P.  AYRES, 

Vice-President 
Cleveland  Trust  Company. 

"Colonel  Ayers,  long  known  for  his  com-” 
ments  as  an  economist,  sometimes  wrong, 
but  more  often  right  in  the  light  of  sub¬ 
sequent  happenings,  pointed  out  last  week 
some  specific  favorable  developments  in 
the  present  situation.  _ 

T 

Empire  Power  Reduces  Capital 

Stockholders  of  the  Empire  Power  Cor¬ 
poration  have  been  advised  that  the 
capital  of  the  company  has  been  reduced 
from  $23,733,000  to  $'11,283,000  by  their 
unanimous  consent  in  order  to  comply 
with  the  statutory  provision  in  New 
York  State  prohibiting  the  declaration 
or  payment  of  dividends  unless  the  value 
of  assets  remaining  after  the  dividends 
shall  be  at  least  equal  to  the  company’s 
capital  and  other  liabilities, 

T 

Cities  Service  Drop  in  Net 

For  the  month  of  May  Cities  Service 
Company  reported  a  net  income  of  $1,- 
346,851  available  for  common  stock  and 
reserves,  against  $1,504,275  for  the  sim¬ 
ilar  month  a  year  ago,  this  decrease  re¬ 
sulting  in  a  reduction  in  salaries  rang¬ 
ing  from*  10  to  20  per  cent,  effective 
immediately. 

V 

Consolidated  Gas  to  Finance 

The  Public  Service  Commission  has 
authorized  the  Consolidated  Gas  Com¬ 
pany  of  New  York  to  issue  $30,000,000 
of  25-year  5  per  cent  gold  debenture 
bonds,  to  be  sold  within  60  d'ays  at  not 
less  than  94  per  cent  of  par  and  ac¬ 
crued  interest.  Proceeds  of  not  less 
than  $28,200,000  are  to  be  applied  to 
the  discharge  of  the  company’s  obliga¬ 
tions.  Although  the  commission  au¬ 
thorized  the  issuance  of  the  securities 
within  60  days,  public  offering  will 
probably  not  be  made  until  the  bo«id 
market  conditions  are  improved. 


Insull  Auction  Deferred 

The  auction,  of  various  stocks  held  by 
four  New  York  banks  as  collateral 
against  loans  made  to  Insull  Utility  In¬ 
vestments,  Inc.,  and  the  Corporation 
Securities  Company  of  Chicago,  sched¬ 
uled  for  June  21,  has  been  adjourned  to 
noon,  July  20.  An  order  allowing  the 
receivers  of  the  Middle  West  Utilities 
Company  to  discontinue  twelve  life  in¬ 
surance  policies  of  Samuel  Insull  and 
associates  and  to  collect  the  cash  sur¬ 
render  value  on  them  was  granted  June 
21  by  Federal  Judge  Lindley  of  Chicago. 
The  policies  total  $2,436,000,  with  the 
Middle  West  as  the  beneficiary. 

T 

Jersey  Utility  Cuts  Dividend 

Directors  of  the  Public  Service  Cor¬ 
poration  of  New  Jersey  voted  June  21 
to  make  a  6  per  cent  reduction  applicable 
to  both  its  payroll  and  to  dividends  pay¬ 
able  to  holders  of  its  common  stock. 
The  6  per  cent  cut  in  salaries  will 
amount  to  about  $1,050,000  for  the  re¬ 
mainder  of  this  year  and  the  6  per  cent 
cut  in  the  common-stock  dividend  will 
aggregate  $550,000.  The  dividend  rate 
on  the  common  stock  will  be  reduced 
from  $3.40  annually  to  $3.20  a  share, 
or  an  aggregate  reduction  of  $1,100,639 
a  year  on  the  5,503,193  common  shares 
outstanding. 

T 

Canadian  Association  Elects 

At  the  final  session  of  the  Canadian 
Electric  Association  meeting  at  the 
Manoir  Richelieu,  Murray  Bay,  Que., 
June  14  to  June  17,  the  following 
officers  were  elected :  President,  J.  S. 
Parker,  Ottawa ;  vice-presidents,  A.  D. 
Robb,  Niagara  Falls,  John  Morse  and 
R.  B.  Baxter,  Montreal ;  treasurer,  C. 
W.  Henning,  Montreal,  and  secretary. 
B.  C.  Fairchild,  Montreal. 

T 

American  Superpower  Securities 

Stockholders  of  the  American  Super¬ 
power  Corporation  have  been  informed 
for  the  first  time  of  the  complete  list 
of  the  securities  held  in  the  company’s 
treasury.  The  major  holdings  are: 
United  Corporation  $3  preference 


stock,  shares  .  285,700 

Commonwealth  &  Southern  Corpo¬ 
ration  common,  shares . 5,000,000 

Warrants . 2,721,447 

United  Corporation  common, 

shares  . l,000,0iiii 

Warrants .  993,400 

Consolidated  Gas  Company  of  New 

York,  shares  .  75,00i» 

Niagara  Hudson  Power,  new,  com¬ 
mon,  shares  .  54,6.'!  4 

A  warrants  .  300,00" 

C  warrants  .  300,00" 

Electric  Bond  &  Share  common, 

new,  shares  .  59,790 


This  list  of  securities  as  of  June  9, 
1932,  had  a  market  value  of  $27,212,813. 
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Four  Recipients  of 
John  Scott  Awards  Named 

John  Scott  awards  have  been  presented 
to  William  Le  Roy  Emmet,  consult¬ 
ing  engineer  of  the  General  Electric 
Company,  Schenectady,  for  development 
of  the  mercury  boiler;  Dr.  Joseph 
Slepian,  consulting  engineer  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  East  Pittsburgh,  for  his 
discoveries  in  the  field  of  deionization 
of  gases  and  fundamental  inventions 
involving  these  discoveries ;  George  H. 
Emerson,  inventor,  of  Baltimore,  for  his 
water-tube  firebox  boilers,  and  Edward 
G.  Budd,  automotive  manufacturer  of 
Philadelphia,  for  his  process  of  shot¬ 
welding  stainless  steel. 

These  awards,  consisting  of  a  bronze 
medal,  a  certificate  and  $1,000,  are 
made  by  the  city  of  Philadelphia  board 
of  directors  of  City’s  Trust  for  inven¬ 
tions  or  developments  of  industry  which 
may  add  to  the  comfort,  welfare  and 
liai)piness  of  mankind. 

▼ 

Mercury-Vapor  Rectifier 
Under  Trial  in  Boston 

.\n  e.xperimental  installation,  the  first 
of  its  kind,  is  being  made  by  the  Edison 
Electric  Illuminating  Company  of  Bos¬ 
ton,  in  the  form  of  a  General  Electric 
polyphase  phonotron  rectifier  at  the 
Salem  Street  substation  of  the  company 
in  Boston.  The  equipment  converts  al¬ 
ternating  current  to  direct  current  hy 
means  of  hot-cathode  mercury-vapor 
tubes.  The  outfit  has  a  capacity  of  150 
kw.  and  consists  of  six  tubes  with  the 
necessary  power  transformer  and  switch¬ 
ing  apparatus,  and  control  equipment. 


Intended  for  use  on  the  fringe  of  the 
direct-current  Edison  three-wire  system, 
the  equipment  is  being  installed  in  a 
substation  near  the  fringe  in  order  that 
operating  experience  and  data  can  be 
obtained  from  an  attendant  who  can 
watch  its  behavior  under  changing  load 
conditions.  At  Salem  Street  13.8-kv.  in¬ 
coming  alternating-current  energy  is  at 
present  transformeil  to  direct  current 
through  a  motor-generator  and  rotary. 

T 

Suction  Dredges  Use 
Turbo-Electric  Power 

Cutters  of  225  hp.  and  suction  equip¬ 
ment  totaling  1,200  hp.  more  will  be 
used  on  each  of  the  two  new  pipe  line 
dredges  being  built  for  river  and  harbor 
maintenance  and  development  in  the 
St.  Louis  district  on  the  Missouri  and 
Mississippi  Rivers  for  the  U.  S.  War 
Department.  A  20-in.  pipe  line  will  dis¬ 
charge  sludge  as  much  as  1,000  ft.  from 
the  shore.  The  new  dredges  will  be 
among  the  most  efficient  ever  designed, 
say  Westinghouse  engineers.  Steam 
turbines  will  drive  electric  generators, 
which,  in  turn,  will  furnish  energy  for 
the  motor  drives. 

T 

New  Type  Storage  Battery 
Exhibited  in  France 

Consisting  essentially  of  a  center  elec¬ 
trode  of  carbon  surrounded  by  an  ab¬ 
sorbent  material  saturated  with  zinc 
iodide  and  contained  in  an  electrode 
sheet  of  metallic  zinc,  a  new  type  of 
electric  storage  battery  was  announced 
before  the  French  Academy  of  Sciences 
last  week.  F.  Boissier  is  the  inventor. 


It  is  said  that  when  the  battery  is 
charged  the  zinc  iodide  breaks  down 
into  metallic  zinc  that  is  deposited  on 
the  zinc  sheeting  and  iodine  that  ac¬ 
cumulates  on  the  carbon  electrode  and 
in  the  absorbent  material  which  may  be 
an  absorbent  carbon  powder.  The  zinc 
icnlide  is  re-formed  during  the  discharge. 

M.  Boissier  claims  the  iodine  storage 
battery  to  be  superior  to  conventional 
storage  batteries  of  the  lead  or  nickel- 
iron  varieties,  the  plates  do  not  disinte¬ 
grate.  there  is  no  acid  or  caustic  liquid 
to  spill,  no  dangerous  gases  or  vapors 
are  given  off,  and  continual  maintenance 
is  not  necessary.  The  iodine  battery  is 
rugged  and  easily  transported.  dis¬ 
advantage  is  reported  to  be  its  high  in¬ 
ternal  resistance,  hut  high  output  is  ob¬ 
tained  by  making  the  batteries  long  and 
of  small  diameter  and  operating  them  iti 
I)arallel. 

T 

20,000-Kw.  Boilers 
Supply  Process  Steam 

I'^ectricity  not  only  provides  the  power 
for  mechanical  processing  hut  also  all 
the  steam  refiuirements  at  the  recently 
completed  cellophane  plant  of  Canadian 
Industries,  Ltd.,  Shawinigan  Falls, 
Que.  .\  2(),(K)0-kw.  substation  has  been 
erected  alongside  the  plant.  This  sta¬ 
tion  supplies  the  power  for  the  ma¬ 
chinery  and  includes  two  10,000-kw. 
electric  steam  boilers,  which  eliminate 
the  building  of  a  coal-fired  plant  with 
the  necessary  coal -handling  and  storage 
facilities.  .-Xs  continuity  of  power  is 
vital  to  the  mamifacture  of  cellophane, 
a  dual  source  of  supply  is  provided  by 
tapping  the  trunk  lines  from  three 
separate  hydro-electric  developments  in 
the  vicinity. 
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First,  second  and  third  winners  in  the  Lincoln  arc-welding  prize  competition  this  year  received  their  awards  in  the 
form  of  checks  written  with  arc  welding  on  Vs-in.  steel  plates  24  in.  long  and  10  in.  wide.  J.  C.  Lincoln,  treasurer  of 
the  company,  is  signing  one  of  the  checks.  They  will  be  indorsed  by  the  same  method  and  canceled  with  a  machine  gun. 
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Why  not  make  water-heater 
specifications  more  uniform? 

ATER  -  HEATER  specifications  show 
what  a  chaotic  condition  exists  in  this 
branch  of  the  industry.  The  number  of  possibili¬ 
ties  of  combinations  of  heater  sizes  and  wattages 
and  controls  is  almost  infinite,  almost  as  great  in 
v’ariety  as  the  combinations  obtainable  out  of  a 
deck  of  ordinary  playing  cards.  There  are  large 
tanks  with  small  heaters,  small  tanks  with  large 
heaters,  controls  of  time  and  temperature  and 
off-peak  almost  without  limit  in  variety  of  design. 
Some  want  one  element,  some  two,  some  three. 
Some  want  temperature  control  on  one,  two  or 
all;  some  want  temperature  control  on  none, 
just  off-peak  time  control.  Some  want  two  tanks, 
some  one  tank  with  a  division  in  it.  The  normal 
procedure  has  been  for  each  utility  in  turn  to  dele¬ 
gate  an  engineer  to  make  a  survey  of  the  water- 
heater  situation.  The  survey  has  taken  from  one 
year  to  three  years  to  make.  The  engineer  has 
had  free  rein  to  make  his  tests  and  arrive  at  his 
conclusions.  His  report  is  based  on  these  tests 
and  his  recommendations  are  final.  Didn’t  he 
make  a  careful  investigation?  Could  he  be 
wrong?  Of  course  not.  It  took  him  and  his  assist¬ 
ants  two  years  to  arrive  at  this  conclusion.  They 
had  the  able  assistance  of  Mr.  So-and-So  of  the 
Blank  Company,  which  has  had  wide  experience 
in  water  heating.  The  report  rriust  be  right. 

Surely  there  cannot  be  such  a  discrepancy  in 
generating  and  distributing  methods  in  the  United 
States  as  absolutely  to  necessitate  more  than  three 
hundred  separate  and  distinct  types  or  combina¬ 
tions  of  water  heaters,  including  controlling 
mechanisms  and  methods  of  application.  Surely 
some  standards  of  tank  size  or  control  can  be 


arrived  at  which  will  enable  manufacturers  to 
make  a  heater  that  will  answer  at  least  60  or  70  | 

per  cent  of  the  needs.  I 

Self-reguldting  distribution  transformers? 

WHEREVER  and  however  voltage  regula¬ 
tion  is  introduced  into  the  system,  its  pri¬ 
mary  function  is  to  give  the  customer  practical 
constancy  of  voltage.  Occasionally  some  one  asks 
why,  if  that  is  the  case,  the  regulating  mechanism 
should  not  be  installed  at  or  close  to  the  cus¬ 
tomer’s  service  entrance?  Why  not  so  build  dis-  | 
tribution  transformers  that  they  will  be  self- 
regulatory  ? 

Regulation  has  gradually  moved  outward  from 
the  station.  Compounding  and  Tirrills  at  the 
generator  supplanted  hand  regulation  at  the  old 
direct-current  stations.  Induction  regulators  at 
substations,  and  more  recently  out  on  the  lines, 
came  in  after  alternating  current  showed  its  in¬ 
herent  inferiority  to  the  direct-current  system  in  f 
the  matter  of  voltage  regulation.  In  the  last 
few  years  the  rise  of  the  alternating-current  net¬ 
work  has  reintroduced  an  inherent  tendency 
toward  voltage  stability  on  the  circuits  right  up 
close  to  the  service  entrance.  To  equal  this  char-  | 
acteristic  of  the  network  the  radial  system  will  f 
continue  to  require  regulation  with  compensation  | 
to  the  load  center.  I 

The  transformers  out  on  the  radial  primaries 
can  be  made  self-regulatory  just  like  intercom  | 
nection  transformers — at  a  price.  The  price  is,  | 
however,  likely  to  be  prohibitive  by  comparison  | 
with  that  of  induction  feeder  regulation.  Conse-  | 
quently  the  induction  regulator  is  foredestined  to  ^ 
remain  a  component  of  alternating-current  distri¬ 
bution. 
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Overlooking  opportunity 

IN  THE  convention  hotel  the  ballroom  has  been 
filled  with  undertakers’  chairs,  and  on  them 
sit  in  varying  degrees  of  discomfort  an  assemblage 
including  electric  utility  executives,  department 
heads,  manufacturers’  representatives,  engineers, 
salesmen  and,  of  course,  the  ubiquitous 
Electrical  World  editor.  One  speaker  de¬ 
nounces  government  in  business,  another  portrays 
mounting  taxes,  a  third  proves  that  the  depression 
is  only  psychological,  while  the  audience  sinks 
deeper  and  deeper  into  a  coma  that  is  only  slightly 
disturbed  by  the  beating  of  words  about  its  col¬ 
lective  head. 

Next  comes  a  speaker  who  is  on  the  program 
to  discuss  the  great  commercial  future  of  the 


electric  utility  industry.  He  draws  a  word  pic¬ 
ture  of  a  land  where  cooking  is  entirely  electrical, 
where  electric  refrigerators  abound  and  water 
heaters  inhabit  every  basement.  He  waxes  posi¬ 
tively  lyrical  about  the  latest  application  of  the 
kilowatt-hour  in  air  conditioning.  But  his  audi¬ 
ence,  if  not  asleep,  is  comatose  or  unconscious 
from  breathing  the  same  air  over  and  over  again 
as  the  hours  roll  by. 

The  editor  sits  and  wonders  in  a  befuddled 
sort  of  way — the  perception  even  of  an  editor 
relaxes  after  he  has  become  so  well  acquainted 
with  the  air  in  a  room  as  almost  to  be  able  to  tell 
how  often  each  single  molecule  has  visited  his 
lungs — wonders  why  with  all  this  talk  of  air  con¬ 
ditioning  no  one  has  ever  thought  to  see  whether 
it  would  work  in  convention  meeting  rooms. 


W  anted — ^^fight  in  industry 


IT  IS  useless  to  look  to  Congress  for  further 
sugar-coated  remedies  to  relieve  the  deflation¬ 
ary  movement  upon  which  this  country  has  em¬ 
barked.  It  has  passed  the  major  legislation  asked 
of  it,  and  the  credit-inflation,  budget-balancing 
programs  have  proved  quite  ineffective  to  stop 
the  downward  trend.  Now  the  presidential  cam¬ 
paign  is  starting  and  all  politicians  are  playing  a 
static  and  conservative  game  in  order  to  retain  or 
obtain  office.  National  leadership  has  been  tried 
and  found  wanting,  either  because  it  had  no  pro¬ 
gram  or  because  it  lacked  the  courage  to  sponsor 
one  sufficiently  drastic  to  stop  the  deflationary 
wave.  The  conclusion  is  inescapable  that  we  are 
bound  toward  further  deflation,  with  perhaps  eco¬ 
nomic  chaos  and  civic  disturbances  as  culminating 
relief  valves  to  enable  the  return  of  normal  con¬ 
fidence  and  to  bring  forward  leadership  competent 
to  think  and  act  courageously  and  effectively. 

Individual  initiative  through  fighting  and  action 
can  prevent  the  mounting  deflationary  wave  from 
bringing  with  it  complete  disaster.  Public  confi¬ 
dence,  business  confidence,  financial  confidence, 
investment  confidence — these  are  matters  of  psy¬ 
chology,  and  yet  they  are  the  essential  factors 
underlying  the  recovery  of  normal  conditions  in 
this  country.  Individuals  and  individual  enter¬ 
prises  must  get  to  work  with  the  same  degrees  of 
confidence,  and  even  of  speculation,  that  have  cre¬ 
ated  present  standards.  In  each  industry,  and 
especially  in  the  electrical  industry,  there  are  op¬ 


portunities  for  work,  for  sales,  for  building  and 
expanding,  and  it  will  be  fh?  united  action  of  indi¬ 
viduals  in  each  industry  and  of  industry  groups 
that  will  create  the  psychological  atmosphere  and 
the  business  activity  necessary  to  recovery. 

To  say  “the  electrical  industry  can  lead  the  way 
out  of  the  depression’’  or  “the  chemical  industry 
can  make  prosperity  return’’  are  expressions  of 
competent  men  in  these  industries  who  have  sur¬ 
veyed  possibilities  and  measured  opportunities. 
They  are  made  in  good  faith  by  those  who  know, 
and  the  general  public  looks  to  their  consumma¬ 
tion  with  great  longing  anti  with  great  confidence 
that  the  statements  are  true.  They  should  be 
made  to  come  true. 

It  is  time  for  business  men  and  business  enter¬ 
prises  to  stop  internal  economies  and  to  stop  piling 
up  cash  reserves.  Aggressive  selling  and  expan¬ 
sion  programs  should  be  undertaken  as  the  better 
policy  and  the  better  business  endeavor.  Each 
market  should  be  gone  after,  each  new  technolog¬ 
ical  tool  should  be  put  to  work,  each  man  in  indus¬ 
try  should  act  as  a  promoter  instead  of  a  de¬ 
stroyer,  All  this  should  be  done.  Unless  it  be 
done  and  unless  the  electrical  industry,  as  well  as 
others,  gets  busy  at  this  work,  there  is  no  reason 
to  doubt  the  continued  drift  toward  complete  de¬ 
flation  with  its  consequent  chaos  and  entire  con¬ 
fiscation  of  capital  resources.  Why  not  go  down 
fighting,  especially  as  there  is  a  fighting  chance  for 
victory? 
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Reliability  Vies  with  Economy 

for  System  Honors 


JUST  where  to  establish  the  j^oint  of  balance  between 
two  clianietrically  opposed  criteria  of  regional  power 
supply  was  the  main  theme  of  four  A.I.E.E.  papers 
at  this  week’s  annual  convention  in  Cleveland.  Assur¬ 
ance  of  reliability  and  economical  use  of  physical  and 
ca])ital  resources  each  call  for  a  weighting  which  in  turn 
fixes  the  characteristics  and  the  philosophy  of  operation 
of  such  systems  as  those  centering  in  Chicago,  Detroit, 
Boston  and  Philadelphia.  In  some  cjuarters  there  is  the 
feeling  that  the  need  for  a  high  standard  of  reliability 
has  been  overstressed.  Detroit’s  engineers  feel  that  a 
high  i)rice  has  in  some  cases  been  paid  for  marginal 
increments  above  an  already  high  standard.  On  the 
other  hand,  the  feeling  reported  from  Chicago  is  that 
in  ])eriods  of  depression  the  efficient  units  are  able  to 
produce  a  far  greater  percentage  of  the  total  output  and 
the  conse(pient  saving  in  fuel  costs  more  than  offsets 
the  increased  fixed  charges  occasioned  by  the  high  effi¬ 
ciency. 

Long-time  aims  of  system  economy  have  been  affected 
adversely  by  the  slump  in  loadings.  The  lesson  drawn 
from  the  experience  of  recent  months  is  that  more  weight 
than  ever  must  be  given  to  a  skillful  balance  of  new  out¬ 
lays  against  the  benefits  of  high  reliability  and  efficiency. 
As  expressed  by  A.  P.  Ftigill,  it  is  poor  policy  to  install 
new  facilities  before  the  load  has  demanded  them  merely 
because  some  added  operating  economy^ will  result.  Bos¬ 
ton,  according  to  R.  E.  Dillon,  gives  more  consideration 
to  the  factors  of  safety  and  reliability  of  service  than 
to  obtaining  the  lowest  possible  investment  and  operating 
expenditure.  It  has  never  been  found  profitable  to  in¬ 
stall  new  facilities  ahead  of  load  requirements;  the  dis¬ 
placed  facilities  are  not  displaced  in  the  book  values.  On 
the  other  hand.  Messrs,  .\nderson  and  Estrada  of  Phila¬ 
delphia  pointed  out  that  new  fixed  charges  can  frequently 
be  deliberately  incurred  l)ecause  they  will  l)e  more  than 
offset  by  the  resultant  operating  savings.  Also,  new  in¬ 
vestment  must  occasionally  be  made  solely  to  improve 
service  dependability. 

In  the  case  of  Chicago  there  are  six  closely  linked 
stations  with  a  total  of  1.480  megawatts  and  outlying 
loosely  linked  stations  with  538  megawatts.  In  three 
years  the  energy  brought  into  the  city  grew  from  8  per 
cent  to  41.3  per  cent  of  the  present  requirements.  It  is 
evident  that  interconnection  has  assumed  a  rapidly  grow¬ 
ing  importance.  An  interchange  energy  agreement  is 
administered  by  a  committee  of  executives  supplemented 

*Abstract  of  symposium  on  “Combined  Aspects  of  Reliability 
and  Economy  in  the  Operation  of  Large  Electric  Systems.”  By 
L.  L.  Ferry  and  I\  l\  Smith,  Sargent  &  Lundy,  Inc.,  Chicago; 
A.  F.  Fugill,  Detroit  Edison  Company,  Detroit;  J.  U\  Anderson 
and  Herbert  Estrada,  Fhiladelphia  Electric  Company,  Philadel¬ 
phia;  R,  E.  Dillon,  Edison  Electric  Illuminating  Company,  Boston. 


by  operating  subcommittees.  4'he  aim  of  the  agreement 
is  ecpiitably  to  allocate: 

1.  Demand  charges  in  proportion  to  maximum  de¬ 
mand  of  each  party. 

2.  Fixed  operating  charges  in  proportion  to  the  maxi¬ 
mum  demand  of  each  party. 

3.  Fuel  charge  in  proportion  to  the  kilowatt-hours 
taken  by  each  party. 

Loads  scheduled  on  increment  cost  basis 

In  order  properly  to  distribute  the  loads,  ordinarily 
two  load  schedules  (Fig.  1)  for  the  closely  linked  sta¬ 
tions  of  the  Chicago  area  and  (Fig.  2)  for  the  outlying 
stations  are  used.  These  are  revised  from  time  to  time 
to  take  care  of  varying  conditions,  such  as  seasonal 
load  changes  and  overhauling  of  one  or  more  units.  The 
load  schedules  in  Fig.  1  are  fundamentally  based  on  the 
operation  of  the  distant  metering  system ;  Waukegan 
supply  of  power  to  Chicago  load  is  not  included  in  the 
distant  metering  scheme.  The  advantage  of  the  distant 
metering  scheme  is  that  the  principal  stations  automati¬ 
cally  vary  the  amount  that  each  generates  without  having 
to  get  telephone  instructions  from  the  load  dispatcher. 
They  can  also  to  an  extent  anticipate  any  departure  in 
the  day’s  load  from  the  usual  during  the  season.  This 
is  of  distinct  value  wdien  a  sudden  storm  materially 
increases  the  load  beyond  the  usual  requirements  at  the 
time  of  the  daily  noon  dip. 

The  load  schedules  are  based  substantially  on  the 
comparative  increment  fuel  costs.  There  are,  however, 
two  difficulties  in  adopting  this  practice  too  rigidly : 

First — Reserve  capacity  must  be  carried  at  strategic  points  of 
the  system  to  take  care  of  emergencies. 

Second — During  the  early  hours  of  the  day,  from  midnight  to 
4  a.m.,  and  on  Sundays  and  holidays  it  is  desirable  to  keep  all 
major  stations  on  the  system  with  some  load.  There  are  certain 
minimum  practical  loads  that  must  be  carried  independently  of 
the  economics  of  the  situation. 

Powerton  has  33  per  cent  advantage 

The  comparative  increment  cost  per  kilowatt-hour 
varies  with  the  station  net  output  in  megawatts  for  each 
of  the  five  most  recent  stations  (Fig.  3).  The  propor¬ 
tionate  cost  of  coal  per  B.t.u.  also  varies.  The  stations 
near  Chicago  have  substantially  the  same  cost  of  coal 
per  B.t.u.,  but  between  the  lowe.st  value  of  the  adjacent 
stations  and  the  Powerton  station,  the  most  distant, 
there  is  a  difference  of  15  per  cent  in  favor  of  Powerton. 
Consec|uently,  in  comparing  the  increment  fuel  consump¬ 
tion  of  the  Powerton  station  with  the  adjacent  stations 
not  only  must  consideration  be  given  to  the  very  low  fuel 
consumption  for  additional  loads  but,  in  addition,  the 
advantage  in  low'er  fuel  cost  must  be  taken  into  account. 
Xeglecting  the  question  of  transmission  for  the  moment, 
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it  is  seen  that  Powerton  has  an  advantage  of  33  i)er  cent 
over  Waukegan  in  carrying  an  additional  10,000  kvv. 

The  saving  in  costs  due  to  more  economical  generation 
is,  of  course,  partly  offset  by  transmission  losses.  With 
all  fixed  charges  of  transmission  to  be  paid  in  any  event 
under  rental  agreements,  the  increment  line  loss  on 
Powerton  power  can  be  as  high  as  33  per  cent  and  the 
power  delivered  from  Powerton  to  Waukegan,  a  distance 
of  approximately  240  miles,  will  still  have  a  production 
cost  the  same  as  that  generated  at  Waukegan.  If  the 
intermediate .  load  is  00  megawatts  with  the  increment 
loss  of  33  per  cent,  more  than  ()0  megawatts  can  be 
delivered  to  Waukegan  with  the  same  fuel  cost  as  that 
generated  at  Waukegan.  This  is  slightly  below  the  rea¬ 
sonable  stability  limit  and,  under  ordinary  conditions  of 
operation,  will  be  beyond  the  generating  capacity  avail¬ 
able  at  Powerton.  Similar  studies  show  it  is  economical 
to  send  power  through  the  State  Line  station  into 
Chicago. 

Usually,  then,  the  limit  to  the  amount  of  ])Ower  com¬ 


ing  into  Chicago  is  not  the  economics  of  the  situation, 
nor  the  stability  of  the  lines  delivering  this  power,  but 
instead,  in  the  present  condition,  is  the  capacity  available 
at  Powerton  for  Chicago  load.  Within  the  limits  of  the 
stations  adjacent  to  the  city  of  Chicago — that  is,  from 
Waukegan  to  Michigan  City — the  increment  line  loss  is 
usually  not  an  important  factor. 

B.t.u.  rate  down  to  13,000 

In  1931  the  Chicago  territory  as  a  whole  prmluced  its 
])Ower  at  an  average  B.t.u.  per  kilowatt-hour  send-out  of 
15,006.  Of  this  power  85.8  per  cent  was  produced  in 
stations  with  an  average  B.t.u.  of  13.910.  The  capacity 
of  these  stations  was  58.3  jier  cent  of  the  total.  Older 
stations  produced  only  14.2  per  cent  of  the  power  with 
an  average  B.t.u.  per  kilowatt-hour  send-out  of  21.603. 
but  they  contributed  only  41.7  per  cent  of  the  total 
requirements.  Illinois  coal  runs  12  to  15  i)er  cent  in 
a.sh  and  12  to  15  per  cent  in  moisture. 

Beginning  with  the  installation  of  300-lb.  steam  tur- 
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bines  at  Joliet  in  1917,  the  principal  factors  that  have 
improved  the  thermal  efficiency  in  the  district  are  the 
following: 

1.  Increased  steam  pressure. 

2.  Increased  steam  temperature. 

3.  Reheat. 

4.  Regenerative  cycle. 

5.  Pulverized  coal  furnaces. 

Tlie  relative  improvement  due  to  the  advance  in  tur¬ 
bine  and  boiler  design  is  shown  in  the  case  of  the  State 
Line  station.  Change  from  chain  grate  stokers  to  pul¬ 
verized  fuel  equipment,  together  with  the  4.5  per  cent 
improvement  in  turbo-generator  efficiency,  made  a  total 
gain  in  efficiency  of  10.4  per  cent,  reducing  the  B.t.u.  per 
kilowatt-hour  send-out  for  a  i)eriod  of  a  month  or  longer 
from  about  14,500  to  about  13,000.  The  1,200-lb.  units 
on  order  will  have  a  turbo-generator  efficiency  of  about 
1 1 .5  per  cent  better  than  the  No.  1  unit  and  the  expected 
over-all  B.t.u.  per  kilowatt-hour  will  be  reduced  from 
13,000  to  11,500. 

The  600-11).  stations  (Table  I)  ran  at  an  average 
capacity  factor  in  1931  of  53.2  per  cent  and  produced 
the  average  kilowatt-hour  send-out  for  13,9(^  B.t.u. 
The  savings  in  fuel  costs  have  been  made  up  in  the  table 
with  a  variety  of  coal  costs,  so  that  the  effect  of  changes 
in  this  figure  will  be  apparent.  The  table  gives  the  saving 
in  the  COO-lb.  station  as  compared  with  a  350-lb.  station 
on  a  ca])acity  factor  of  53.2  jier  cent.  Also,  it  is  apparent 
that  as  the  (lOO-lb.  equipment  gets  older  it  will  naturally 
run  at  a  lower  annual  capacity  factor,  but  there  seems 
to  be  no  reason  to  believe  that  during  its  useful  life  its 
capacity  factor  in  a  large  interconnected  system  need  be 
less  than  the  average  in  the  Chicago  system  for  the  last 
ten  years.  That  figure  was  39.5  per  cent.  Therefore,  the 
.savings  ])er  year  over  its  life  should  be  at  lea.st  from 
$1.18  to  $2.36  per  kilowatt,  justifying  the  expenditure  to 
obtain  this  of  from  $10.75  to  $21.50  per  kilowatt  (based 
on  11  per  cent  fixed  charges),  and  still  give  the  same 
total  over-all  cost  of  power.  Still  greater  economies 
than  those  outlined  are  expected  from  the  1,200-lb. 
equipment  now  on  order  for  the  extension  to  the  State 
Line  station,  which  should  produce  a  kilowatt-hour  for 
11.500  B.t.u. 

Isolated  phase  and  metal-clad  gear  proved 

The  most  outstanding  developments  from  the  electrical 
l)oint  of  view  in  the  Chicago  territory  have  been  the  use 
of  isolated  j)hase  and  metal-clad  switchgear.  The  im- 
l)ortance  of  the  Crawford  Avenue  station  to  the  district 
made  advisable  the  further  use  of  the  isolated-phase  prin¬ 
ciple,  which  had  first  been  used  at  Calumet.  This  is 
now  api)lied  throughout  the  Commonwealth  Edison  sys¬ 
tem  not  only  to  12-kv.  equipment  but  also  to  66-kv. 
outdoor  equipment.  The  record  of  the  Crawford  Ave¬ 
nue  station  has  in  the  seven  years  of  service  demon¬ 
strated  that  a  high  degree  of  reliability  has  been  attained 
by  its  use.  Faults  have  been  confined  to  the  phase-to- 
ground  tyi)e  in  both  12  kv.  at  the  station  and  66  kv.  on 
the  system.  The  following  points  in  design  are  to  be 
noted  as  important  factors  in  this  record : 

1.  Fault  bus  protective  scheme. 

2.  Reactors  in  all  connections  from  generator  buses. 

3.  Phases  isolated  at  generator  voltage  and  3-ohm  re¬ 
sistor  in  the  neutral  connection  of  one  generator  at  a 
time. 


Table  I — 1931  Operation  of  330-650-Lb.  Units 
in  Chicago  Area 


Million  Thousand  Capacity  B.t.u.  p**r 

Kw.-Hr.  Kw.  Factor  Kw.-Ht, 

Station  Sent  Out  Capacity  Sent  Out 

Crawford  Ave .  1,880,4  424  50.6  14,914 

Powerton .  1,173.9  204  65.5  12,679 

State  Line .  1,009.5  200  57.5  I3,44(> 

Waukegan .  535.0  153.3*  31.9  13,890 

Michigan  City .  269.8  58.5*  52.4  14,238 


4.868.6  1,039.8  53.2  13,900 

*  .\verage.  One  unit  began  service  during  year. 

B.t.u.  per  kilowatt-hour,  average .  13,900 

B.t.u.  per  kilowatt-hour  on  350-lb.  units .  17,500 

Gain  in  550-650-lb.  units,  B.t.u.  per  kilowatt-hour .  3.600 

Coal,  B.t.u.  per  pound .  10.500 

Gain  in  pounds  coal  per  kilowatt-hour .  0. 343 

Coal  cost,  dollars  per  ton .  2.00  2.50  3.00  3.50  4.00 

Capacity  factor  53.2  per  cent 
(average  of  550-650-lb.  units) 

Hours’  operation .  4.700  4,700  4,700  4.700  4,700 

Savings  per  kilowatt  per  year. .  $1.61  $2.02  $2.42  $2.82  $3.22 

Permissible  increased  invest¬ 
ment  per  kilowatt  at  1 1  per 

cent  fixed  charges .  14.70  18.40  22.00  25.70  29.40 

Capacity  factor  39.5  per  cent 
(average  of  Chicago  district) 

Hours’ operation .  3.460  3,460  3,460  3,460  3,460 

Saving  per  kilowatt  per  year. . .  $1.18  1.48  1.78  2.08  2.36 

Permissible  increased  invest¬ 
ment  per  kilowatt  at  1 1  per 

cent  fixed  charges .  10.75  13.45  16.13  18.90  21.50 

Table  11 — Method  of  Load  Allocation  Used  in  Detroit 

.\ctive  Generator  Load  Allocation  in 


Capacity  Coal  Rate  per  Cent  of  System 

in  per  in  I.b.  Load 

Cent  of  per  Col.  2.  Approxi- 

Plant  inMw.  Total  Kw.-Hr.  Col.  4,  mate  Actual 

(1)  (2)  (3)  (4)  (5)  (6)  (7) 

Delray .  110  15.3  1.12  98.2  15.3  20 

Connors  Creek. .. .  150  20.8  1.45  103.2  16.0  20 

Marysville .  160  22.1  1.07  149.7  23.3  19 

Trenton  Channel .  .  300  41.6  1.03  292.1  45.4  41 

Total .  720  643.2  100.0  100 


4.  Phases  isolated  at  66  kv.  with  circuits  of  single¬ 
conductor  underground  cable  and  30-ohm  resistor  in 
transformer  neutral. 

The  last  four  years  have  also  seen  a  rapid  application 
of  metal-clad  switching  for  12  kv.,  22  kv.,  33  kv.  and 
132  kv.  The  chief  advantages  of  metal-clad  gear  are 
the  following: 

1.  Personal  hazards  are  practically  eliminated. 

2.  The  metal-inclosed  buses  reduce  the  possibility  f)f 
phase-to-phase  shorts. 

3.  Outdoor  equipment  eliminates  building  costs. 

4.  Factory-assembled  equipment  reduces  installation 
costs. 

5.  Fault  bus  protection  is  a])plicable  for  quick  clear¬ 
ing  of  faults. 

No  doubt  about  feasibility  of  220-kv.  cable 

Experience  with  high-tension  cable  in  Chicago  has 
shown  that  very  satisfactory  performance  can  be  ob¬ 
tained  with  hollow-core,  oil-filled  cables  as  used  on  132 
kv.  in  service  since  1927  or  solid-core,  single-conductor 
cables  provided  with  oil-pressure  reservoirs  on  66-kv. 
cable  in  service  since  1926.  The  use  of  oil  reservoirs 
has  also  been  adopted  on  the  22-kv.  single-conductor 
cables  at  Powerton  and  State  Line  since  they  form  i)art 
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of  the  generator  bus.  It  was  felt  that  the  additional 
cost  was  small  and  maximum  reliability  was  essential. 
No  cable  failures  have  been  experienced  at  either  of  these 
stations.  On  all  the  66-kv.  cables  in  Chicago  a  reliable 
l)ilot-wire  protection  scheme  is  used  which  opens  the 
lireakers  at  both  ends  of  the  line  simultaneously  in  case 
of  unbalanced  ingoing  and  outgoing  current  in  the  line. 

The  fundamental  in  planning  for  system  reliability  is 
to  operate  in  such  a  way  that  trouble  in  one  section  will 
not  be  allowed  to  spread  to  a  large  area  and  also  to  pro¬ 
vide  sufficient  reserve  capacity  to  take  care  of  any  emer¬ 
gency.  The  basic  scheme  which  has  been  used  in  feeder 
arrangement  has  been  a  natural  consequence  of  the 
isolated-phase  idea.  While  in  the  station  the  various 
phases  are  kept  separate,  so  that  trouble  will  not  spread 
from  one  to  another,  in  the  system  the  transmission  lines 
are  divided  into  several  sections  so  that  one  can  be  lost 
without  affecting  the  load.  In  Chicago  the  66-kv.  cable 
system  extending  through  the  city  from  north  to  south  is 
divided  into  two  groups,  which  are  kept  quite  separate 
on  the  66-kv,  side  and  tied  together  only  on  the  low- 
tension  side  of  the  step-down  tranformers  at  the  various 
distribution  centers.  This  means  that  the  load  will  never 
b)se  supply,  and  trouble  that  might  occur  on  one  66-kv. 
bus  at  any  station  will  involve  only  part  of  the  system. 

Reserve  practically  independent  of  system  load 


It  is  estimated  that  the  maximum  loss  of  generating 
supply  to  Chicago  would  occur  from  the  interruption 
of  one  of  the  lines  from  Waukegan  to  Chicago.  This 
would  involve  not  only  the  loss  of  the  machine  on  that 
line  at  Waukegan  but  also  the  feeds  coming  through 
Waukegan  from  Powerton.  This  would  be  a  maximum 
of  about  90  megawatts,  which  is  little  different  from  the 
loss  of  the  largest  unit  within  Chicago  itself.  Arrange¬ 
ments  are  made  to  have  this  amount  of  reserve  capacity 
running  in  the  stations  of  the  district  so  that  the  load 
can  be  picked  up  without  difficulty.  Tlie  total  reserve 
is  thus  practically  indei)endent  of  the  load  on  the  system ; 
it  is  dictated  more  by  the  size  of  generating  units  and  tie 
lines.  In  all  recent  units  the  most  economical  point  of 
operation  is  about  three-quarters  load,  so  that  a  reserve 
is  available  without  loss  of  efficiency.  On  one  occasicHi 
in  which  the  entire  supply  from  Waukegan  and  the  two 
Powerton  feeds  into  Chicago  was  lost  the  load  was 
picked  up  with  a  momentary’  drop  in  frequency  of  only 
4/10  cycle  and  no  interruption  in  service  to  customers  at 
any  point. 

Summarizing  other  conclusions  drawn  from- the  report 
on  the  Chicago  system : 


1.  The  most  efficient  types  of  equipment  should  be  installed  as 
rapidly  as  they  become'  commercially  available. 

2.  For  any  power  station  for  a  large  interconnected  system 
there  is  a  standard  below  which  sacrificing  efficiency  produces 
no  improvement  in  reliability  and  reducing  fixe^  charges  at  the 
expense  of  operating  efficiency  will  increase  the  over-all  cost  of 
energy.  Furthermore,  as  manufacturing  technique  improves,  this 
standard  is  continually  advancing. 

3.  There  has  been  a  marked  gain  in  economy  by  increasing 
steam  pressures  and  temperatures  without  reduction  in  reliability. 

4.  The  experience  with  the  132-kv.  cable  indicates  that  220-kv. 
cable  of  ample  reliability  is  feasible,  so  that  in  the  choice  of 
underground  cable  the  economics  rather  than  doubt  about  relia¬ 
bility  will  dictate  the  choice  of  voltage. 

5.  With  modern  overhead  steel-tower  transmission  lines,  well 
constructed  with  low-resistance  grounds,  reliable  ground  wires 
and  co-ordinated  relay  protection,  experience  has  shown  that 
increasing  amounts  of  power  can  be  transmitted  without  decreas¬ 
ing  the  reliability  of  supply  to  the  distributing  centers. 
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6.  Totalizing  schemes  for  load  dispatching  are  of  considerable 
assistance  ii>  efficient  operation  of  the  system. 

7.  Automatic  frequency  control  is  a  distinct  advantage  in  con¬ 
junction  with  distant  metering  in  enabling  individual  stations 
readily  to  adhere  closely  to  predetermined  schedules. 

Detroit  follows  conservative  policy 

It  is  the  general  policy  of  the  Detroit  Edison  Com¬ 
pany  to  be  reasonably  conservative  in  the  application  of 
facilities  on  the  basis  that  an  increased  reliability  of 
equipment  results.  In  determining  the  capacity  to  be 
installed  the  design  is  such  that  the  equipment  does  not 
need  to  he  crowded  to  the  very  limit  of  its  output  for  a 
reasonable  emergency.  This  is  particularly  true  of  items 
such  as  boilers,  which  are  especially  affected  by  overload¬ 
ing.  Advantage  is  taken  in  emergencies  of  the  inherent 
short-time  overload  capacity  of  certain  equipment  when 
it  is  felt  that  such  operation  does  not  reduce  its  relia¬ 
bility,  For  instance,  transformers  and  induction  regula¬ 
tors  are  permitted  to  operate  at  higher  than  their  name¬ 
plate  rating  for  a  short-time  peak-load  period  in  an 
emergency. 

In  general,  a  voltage  insulation  standard  higher  than 
the  minimum  acceptable  has  been  adopted  because  of  its 
important  bearing  on  equipment  failure.  For  example, 
cable  insulation  is  thicker  than  usual,  the  bus  insulators 
and  bushings  on  transformers  and  breakers  are  the  next 
higher  voltage  class,  and  clearances  to  ground  and  be¬ 
tween  phases  are  greater  than  the  minimum*  standards. 

Realizing  that  circuit  breakers  are  by  far  the  most 
hazardous  piece  of  electrical  equipment  involved  in  the 
station  design,  they  have  been  eliminated  wherever  pos¬ 
sible.  Tlius  in  distribution  stations  fed  at  24  kv.  the 
cable  and  transformer  are  considered  as  a  unit,  being 
switched  on  the  high-voltage  side  of  the  transformer  at 
the  sending  station  only.  Where  it  is  impossible  to 
eliminate  breakers  in  the  24-kv.  indoor  stations  a  type 
with  a  minimum  of  oil  is  used  on  the  basis  that  the  real 
hazard  is  the  large  quantity  of  oil  in  the  tanks. 

Allocation  a  compromise  between  economy 
and  practicability 

To  obtain  the  most  economical  operation  each  load 
should  be  supplied  from  the  ijower  house  which  gives  the 
lowest  delivered  cost  of  i)Ower  including  production  and 
transmission  costs.  With  the  scheme  of  operation 
adopted  by  the  -Detroit  Edison  Company  the  loads  on  the 
machines  at  a  plant  and  on  the  tie  lines  into  the  plant 
must  be  maintained  at  such  a  point  that  the  area  load 
can  be  carried  in  case  one  machine  trips  out,  the  largest 
being  assumed  out  of  service  for  maintenance.  To  obtain 
economical  loading  on  the  machines  this  requirement 
usually  results  in  the  transmission  ties  being  underloaded. 
The  method  of  allocation  used  is-  a  compromise  between 
maximum  economy  and  practical  operating  conditions. 
It  is  based  on  the  station  capacity  weighted  by  the  pro¬ 
duction  economy  and  modified  to  take  account  of  the 
physical  loads  and  the  method  of  operation. 

In  applying  the  method,  the  active  capacity  at  each  plant  is 
divided  by  the  plant  coal  rate  in  pounds  per  kilowatt-hour.  Then, 
as  a  first  approximation,  the  percentage  load  on  each  plant  is 
determined  on  the  basis  of  these  weighted  figures.  A  modifica¬ 
tion  is  introduced  to  take  into  account  the  transmission  lo.ss.  If 
this  allocation  does  not  meet  the  requirements  of  practical  opera¬ 
tion  it  is  further  modified  to  take  this  factor  into  account.  A 
specific  example  will  explain  the  method  more  clearly: 

In  Table  II  recent  data  for  the  four  plants  are  listed.  The 
active  installed  capacity  at  each  plant  is  given  in  megawatts 
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in  column  2  and  in  per  cent  of  the  total  in  column  3.  Column  4 
bhows  the  coal  rate  in  pounds  per  kilowatt-hour.  Dividing  the 
plant  capacity  in  column  2  by  the  plant  coal  rate  in  column  4 
gives  column  5.  Totaling  these  weighted  figures  and  dividing 
each  item  by  the  total  gives  the  approximate  allocation  of  column 
4.  This  percentage  takes  into  account  the  effect  of  differences 
in  production  costs,  but  does  not  include  the  effect  of  transmis¬ 
sion  loss.  It  happens  that  the  load  allotted  to  Connors  Creek 
and  Delray  in  this  case  is  only  about  75  per  cent  or  less  of  the 
area  loads  of  these  plants.  If  the  cost  of  transmitting  the  re¬ 
mainder  of  these  loads  from  the  suburban  power  stations  into 
the  city  load  areas  is  considered,  the  city  plants  should  carry  a 
larger  percentage  of  the  total  load.  In  addition,  the  advisability 
the  transmission  ties  for  emergency  relief  would  also  dictate 
a  greater  load  on  these  stations.  Without  going  through  the 
detail  procedure  in  this  particular  case,  these  factors  indicated 
that  20  per  cent  each  should  be  carried  on  Connors  Creek  and 
Delray.  The  actual  load  allocations  are  given  in  column  7. 

Philadelphia  cuts  fuel  1 6  per  cent 

Tlic  reliability  of  production  facilities  of  the  Philadel- 
l)hia  Electric  System  is  indicated  by  an  analysis  of  tbe 
factors  affectinj^  customers’  service.  In  1931  no  inter¬ 
ruptions  to  customers’  service  were  caused  by  failure  of 
])roduction  facilities.  The  ojierating  economies  obtained 
have  resulted  in  a  steady  reduction  in  fuel  rate  per  kilo¬ 
watt-hour,  the  following  values  for  succeeding  years 
being  ex]>res.sed  in  ])er  cent  of  the  1926  value  as 
a  base : 

System  Coal  per  Kw.-Hr., 

Year  Per  Cent 

1926  .  100 

1927  .  97 

1928  99 

1929.  93 

1930  .  89 

1931  .  84 

The  only  new  and  more  efficient  generating  capacity 
added  during  tbe  entire  ]>eriod  was  Dee])water  station, 
tbe  Philadelpbia  Electric  Company’s  share  of  which 


amounts  to  only  8.4  per  cent  of  the  total  system  steam 
capacity. 

The  effect  of  economical  load  and  reserve  allocation  is 
indicated  by  tbe  following  tabulation  showing  the  B.t.ii. 
per  net  kilowatt-hour  for  various  steam  stations  ex¬ 
pressed  in  per  cent  of  tbe  steam  station  B.t.u.  rate  for 
the  year  1931 : 


Per  C'ent  of 

Per  Cent  of 

Per  Cent  of 

System  B.t.u. 

Total  Steam 

Total  t'teani 

Statioue 

Rate 

Capacity 

General:’ on 

Deepwater . 

78 

8.4 

24.8 

Richmond . 

88 

17.4 

36. 4 

Delaware . 

115 

26.6 

22.0 

('heeter . 

120 

18.3 

12.  1 

.411  other  eteam  stations. . . 

183 

29.3 

4.7 

Steam  system . 

100 

100 

100 

These  results  have  not  been  obtained  at  the  expen■^e 
of  abnormally  high  carrying  charges.  All  facilities  in¬ 
stalled  to  increase  operating  economy  have  been  required 
to  show  operating  savings  in  excess  of  fixed  charges. 

A  comparison  of  the  total  operating  cost  per  kilowatt- 
hour  covering  generating  stations,  substations  and  pur¬ 
chased  power  in  the  Boston  area  for  the  years  1920  and 
1930  shows  that  a  reduction  of  62.3  per  cent  has  been 
effected  by  all  the  contributing  factors.  W’henever 
changes  of  particular  equipment  were  advised  a  larj^e 
gain  had  to  he  assured  in  order  to  win  approval  for  the 
change,  and  in  all  cases  which  were  approved  the  figures 
left  no  question  or  doubt.  Most  careful  consideration 
has  always  been  given  to  the  problem  of  replacing  capac¬ 
ity  solely  for  better  operating  economy.  Alany  replace¬ 
ments  have  been  made  in  past  years,  hut  at  the  present 
time  none  can  he  justified  because  fixed  charges  that 
would  he  incurred  on  new  equipment  prove  equal  to  a 
very  large  percentage  of  the  total  cost  of  operating  the 
old  equipment. 
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Neat,  Compact  Substation  Serves  Low-Density  Area 


Designing  to  meet  the  needs  of  a  lightly  loaded  distribution 
area,  the  engineers  of  the  Sierra  Pacific  Power  Company,  Reno, 
Xev.,  have  met  the  demand  for  quality  service  at  low  invest- 
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Telemeter  Uses  Tubes  and 

Standard  Instrument  Parts* 


By  A.  J.  JOHNSTON 

(ic)icral  Electric  Company,  Philadelphia,  Pa. 


IT  IS  now  possible,  by  means  of  the  torque  balance 
telemeter,  to  indicate  or  record  up  to  a  distance  of 
100  miles  the  value  of  such  quantities  as  watts, 
amperes,  volts,  temperature,  pressure  and  flow  with 
instrument  speed  and  accuracy.  The  value  of  direct  cur¬ 
rent  which  is  used  as  the  translating  means  of  the 
telemeter  is  well  within  the  limits  of  voltage,  current 
and  noise  units  stipulated  by  the  telephone  companies. 
I'he  telemeter  automatically  compensates  for  variation  in 
line-wire  resistance,  auxiliary  supply  power  voltage  and 
variation  in  tube  characteristics.  In  general,  the  torque 
balance  telemeter  approaches,  in  almost  all  respects,  the 
retpiirements  of  the  ideal  telemeter. 

The  receiving  and  indicating  apparatus  of  the  torque 
balance  telemeter  is  one  and  the  same  device,  referred 
to  as  the  receiver.  Likewise,  the  measuring  and  trans¬ 
mitting  apparatus  is  a  single  unit,  referred  to  as  the 
transmitter.  The  measuring  element  may  be  one  of  two 
general  classes,  depending  upon  the  quantity  to  be  meas- 
lired.  Pressure  gages  and  Selsyn  motors  are  classed  as 
the  ]:)osition  type  and  voltmeters,  ammeters  and  watt¬ 
meters  are  classed  as  the  torque  type.  Of  these  only  the 
wattmeter  will  be  discussed  in  detail  in  this  paper. 

The  receiver  may  be  any  form  of  indicating  or  recording 
direct-current  millianiineter.  If  desired  two  or  more  receivers 
may  be  operated  in  series  by  one  transmitter.  Likewise,  when 
it  is  desired  to  totalize  the  values  of  two  or  more  quantities 
the  transmitters  may  be  connected  in  parallel  to  a  single  re¬ 
ceiver. 

The  transmitter  is  composed  of  four  major  parts,  the  meas¬ 
uring  or  operating  element,  the  balancing  or  restraining-  element, 
the  universal  coupling  and  the  electron  tube  circuit. 

The  operating  element  is  a  standard  indicating  wattmeter,  ex¬ 
cept  that  the  control  springs,  pointer  and  damping  disk  are 
removed  and  a  yoke  is  fastened  to  the  shaft  of  the  element  to 
provide  a  means  of  coupling  it  to  the  shaft  of  the  restraining 
element.  Lead-in  spirals  are  provided  to  supply  electrical  con¬ 
nections  to  the  moving  coils. 

The  restraining  element  in  all  cases  is  a  standard  permanent 
magnet  direct-current  milliammeter,  except  that  the  control 
springs  are  replaced  by  lead-in  spirals  and  the  pointer  is  replaced 
by  a  pin  to  provide  a  coupling  to  the  operating  element. 

The  connecting  yoke,  upon  which  an  instrument  mirror  is 
mounted,  is  supported  at  the  top  by  means  of  the  pin  which  is 
fastened  to  the  shaft  of  the  restraining  element,  being  free  to 
move  about  the  axis  of  the  pin.  The  bottom  prongs  of  the 
connecting  yoke  hang  free  through  a  loop-  of  silk  thread  sup¬ 
ported  by  prongs  of  a  second  yoke  which  is  fastened  to  the  shaft 
of  the  operating^  elentent.  Thus  a  flexible  insulated  universal 
coupling  is  formed  between  the  two  elements.  The  total-  weight 
of  the  connecting  yoke  and  mirror  is  1.25  grams. 

The  electron  tube  circuit  consists  of  a  pliotron,  two  photo¬ 
electric  tubes  and  an  auxiliary  power  supply  transformer.  The 

*  Abstracted  from  paper  "The  Torque  Balance  Telemeter," 
Presented  at  A.I.E.E.  summer  convention,  Cleveland,  Ohio,  June 
20-24,  1932. 


photo-electric  tubes,  which  are  of  the  gas-filled  type,  are  con¬ 
nected  in  series  across  one  secondary  winding  of  the  transformer 
with  their  common  junction  connected  to  the  grid  of  the 
pliotron.  The  plate  of  the  pliotron  is  connected  to  a  second 
secondary  winding  of  the  transformer  through  the  restraining 
element  and  receiver.  Two  other  secondary  windings  supply 
voltage  to  the  filament  of  the  pliotron  and  lamp  bulb. 

The  pliotron  filament,  which  is  of  the  thoriated  tungsten  type, 
is  rated  at  7.5  volts  and  the  plate  current  is  rated  at  28  milliam- 
peres.  However,  the  transmitter  is  designed  to  operate  the  fila¬ 
ment  at  6.5  volts  and  to  require  not  more  than  10  milliamperes 
from  the  plate.  The  photo  tubes  are  also  operated  below  their 
normal  rating  of  20  microamperes.  Approximately  six  micro¬ 
amperes  circulate  in  this  circuit.  Likewise,  the  lamp  bulb  is 
operated  at  3.9  instead  of  6  volts.  This  insures  a  life  of  approxi¬ 
mately  one  year  for  the  tubes  and  lamp.  The  total  auxiliary 
power  consumed  by  the  telemeter  is  approximately  40  watts. 

Compensated  for  all  circuit  variations 

Of  primary  importance  in  the  design  of  any  electron 
tube  circuit  for  use  with  measuring  apparatus  is  self- 
compensation  for  changes  in  tube  characteristics.  The 
circuit  employed  in  the  torque  balance  telemeter  is  not 
only  compensated  for  changes  in  tube  characteristics  hut 
also  for  changes  in  auxiliary  power  supply  voltages  and 
line-wire  resistance. 

Variation  in  auxiliary  suj>j)ly  voltage  aflPects  the  cur¬ 
rent  output  of  the  electron  tul)es  as  well  as  the  illumina¬ 
tion  of  the  lamp.  If  the  voltage  is  reduced  there  will 
he  a  reduction  in  the  torque  of  the  restraining  element, 
which  will  cause  a  movement  of  the  shaft  in  the  direc¬ 
tion  of  the  torque  of  the  operating  element.  This  move- 
nx>nt  will  increase  the  light  on  the  right-hand  photo¬ 
electric  tube.  ■  The  shaft  will  take  up  a  new  position  at 
a  point  where  the  increased  light  on  the  right-hand  photo¬ 
electric  tube  will  sufficiently  reduce  the  grid  bias  on  the 
pliotron  to  allow  it  to  pass  the  original  value  of  current. 
The  action  is,  of  cour.se,  reversed  when  the  supply  ]K)wer 
voltage  is  increased. 

Changes  in  electron  tube  characteristics  will  (Kcur  verv 
gradually.  However,  the  comjien^ation  for  this  change  is 
accomplished  in  exactly  tJie  same  way  as  for  changes  in 
supply  })Ower  voltage.  As  long  as  the  electron  tubes,  are 
capable  of  passing  sufficient  current  to  balance  the 
restraining  element  against  the  full  load  torque  of  the 
operating  element  and  to  prevent  any  current  from- flow¬ 
ing  when  there  is  no  power  in  the  ojerating  element  the 
tubes  are  satisfactory  for  service. 

Changes  in  line- wire  resistance  are  compensated  for 
in  the  same  manner.  The  shift  of  the  light  on  the  photo¬ 
electric  tubes  has  the  effect  of  changing  the  pliotron  plate 
resistance  by  an  amount  equal  and  opposite  to  the  change 
in  line-wire  resistance. 

Changes  in  illumination  due  to  dust  on  the  lens  and 
mirrors  or  to  deterioration  of  the  lamp  filament  are  fully 
compensated  for  as  long  as  enough  light  strikes  the 
photo-electric  tubes  to  give  them  contrd  of  the  pliotron. 
The  commercial  models  will  operate  on  considerably 
less  than  50  per  cent  normal  illumination. 

The  sensitivity  and  responsiveness  of  the  telemeter  is 
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comparable  to  that  of  the  usual  line  of,  switchboard 
instruments.  Field  tests  have  shown  that  the  transmitter 
and  receiver  together  actually  respond  more  quickly  than 
an  indicating  wattmeter  connected  directly  to  the  meas¬ 
ured  source  in  spite  of  the  fact  that  the  responsiveness 
of  the  receiver  is  in  the  order  of  2  seconds,  while  the 
responsiveness  of  the  indicating  wattmeter  is  in  the  order 
of  1.5  seconds.  This  can  be  explained  by  the  fact  that 
there  is  no  damping  in  the  transmitter  circuits  and  that 
the  moving  system  has  to  move  not  more  than  3  deg. 
to  cause  a  change  in  the  line  current  from  zero  to 
maximum.  Laboratory  tests  show  that  the  line  current 
reaches  a  maximum  value,  which  is  in  the  order  of  twice 
full  scale  current,  approximately  one-tenth  second 'after 
full  scale  power  is  suddenly  applied  to  the  operating 
element  and  that  the  line  current  is  settled  down  to  a 
steady  value  within  one  second.  Thus  the  receiver  is 
accelerated  rapidly  during  the  first  half  second. 

Charts  taken  in  a  field  test  show  conclusively  that  the 
receiver  is  capable  of  recording  any  changes  that  could 
be  recorded  by  the  local  wattmeter. 

The  accuracy  of  the  transmitter  is  usually  given  the 
same  as  a  standard  switchboard  type  indicating  instru¬ 
ment ;  i.e.,  ‘T  per  cent  of  full  scale.”  The  complete 
telemeter  is  theoretically  capable  of  very  high  degrees  of 
accuracy.  This  is  especially  true  when  the  receiver  is 
calibrated  with  the  transmitter,  because  the  receiver  scale 
can  be  marked  directly  in  terms  of  the  values  of  power 
in  the  measured  source. 

The  scale  of  the  receiver  is  directly  proportional  and 
is  therefore  more  easily  read  than  the  scale  of  a  stand¬ 
ard  wattmeter.  It  will  be  recalled  that  the  moving  system 
of  the  transmitter  has  a  maximum  deflection  of  approxi¬ 
mately  2  deg.  and  that  the  current  field  of  a  wattmeter 
is  practically  uniform  over  that  range.  Thus  the  torque 
produced  by  the  operating  element  is  directly  proportional 
to  the  watts  in  the  measured  source.  This  feature  is 
very  important  because  it  allows  the  telemeter  to  be  read¬ 
ily  used  for  totalizing  alternating-current  watts  or  any 
other  quantity  which  will  produce  a  torque  iu  the  operat¬ 
ing  element  directly  proportional  to  the  measured  quan¬ 
tity.  Some  operating  elements,  such  as  alternating-cur¬ 
rent  ammeters,  do  not  have  a  direct  proportion  between 
current  and  torque  even  though  the  shaft  is  allowed  to 
turn  through  only  a  narrow  range. 

Line  leakage  can  also  be  compensated 

The  factors  which  are  most  likely  to  affect  the  accuracy 
of  the  telemeter  are  line  leakage,  bearing  friction  and 
balance  of  the  transmitter  moving  system.  Line  leakage 
is,  in  effect,  a  shunt  across  the  receiver.  If  the  leakage 
resistance  is  constant  it  can  be  compensated  for  by  cali¬ 
bration,  but  if  the  leakage  resistance  is  variable  the 
l)ercentage  error  introduced  will  be  directly  proportional 
to  the  percentage  of  current  shunted  from  the  receiver. 
Line  leakage  can  be  expressed  in  general  as  directly  pro- 
])ortional  to  length  of  line  and  inversely  proportional  to 
leakage  resistance.  The  calculated  error  due  to  leakage 
in  100  miles  of  Nr).  19  B  &  S  gage  open  line  wires  is 
less  than  one-tenth  of  1  per  cent.  The  calculated  error 
for  100  miles  of  No.  8  B  &  S  gage  open  line  wires  is 
less  than  5  per  cent  when  the  receiver  is  an  indicating 
instrument.  This  calculation  is  based  on  wet  weather  con¬ 
ditions,  estimated  to  occur  one  day  out  of  one  hundred. 
During  dry  weather  the  error  is  negligible. 

Bearing  friction  is  present  in  any  type  of  instrument. 


Pliotron  tube  provides  requisite  range  of 
infinite  resistance 

(a)  The  fundamental  circuit  consists  of  an  operating 
element,  restraining  element  and  a  receiver.  The  receiver 
is  a  standard  direct-current  milliammeter.  For  purposes 
of  discussion  it  will  be  assumed  that  the  rheostat,  which 
is  operated  by  the  common  shaft  of  the  operating  and  re¬ 
straining  elements,  is  frictionless,  has  a  resistance  range 
from  zero  to  infinity  and  requires  an  armature  movement 
of  2  deg.  to  cover  the  complete  range.  The  restraining 
element  is  connected  in  series  with  the  receiver  and  the 
rheostat  to  a  direct-current  source.  The  potential  is  so 
chosen  that  the  restraining  element  torque  is  in  opposi¬ 
tion  to  the  operating  element  torque.  Since  the  control 
springs  are  removed  from  both  elements,  the  restraining 
element  torque  is  the  only  force  opposing  the  movement 
of  the  operating  element.  Such  a  circuit  is  completely 
self-compensating  for  changes  in  potential  of  the  direct- 
current  source  and  resistance  changes  of  the  line  wires, 
because  the  torque  of  both  elements  must  always  be 
equal  and  opposite.  Any  change  in  the  circuit  destroying 
this  balance  would  cause  a  movement  of  the  shaft  and 
rheostat  armature  in  the  proper  direction  to  re-establish 
the  balance.  From  the  foregoing  it  will  be  seen  that 
there  is  no  definite  position  of  the  moving  system  for  a 
given  measured  quantity.  Thus,  neglecting  bearing  fric¬ 
tion  and  line  leakage,  the  deflection  of  the  receiver  is  a 
true  measure  of  the  quantity  being  measured  by  the 
operating  element. 

(b)  A  photo-electric  circuit  and  optical  system  are 
actually  used  in  the  torque  balance  telemeter  in  place 
of  the  rheostat  of  (a)  as  a  means  of  maintaining  a  bal¬ 
ance  between  the  two  elements.  The  optical  system  is  so 
arranged  that  light  from  the  lamp  source  is  condensed 
by  a  25  diopter  piano  convex  lens  on  a  stationary  mirror, 
which  reflects  it  to  the  instrument  mirror  mounted  on  the 
connecting  yoke,  and  thence  to  the  photo-electric  tubes. 
The  photo-electric  tubes  are  placed  so  that  the  beam  of 
light  may  fall  entirely  on  either  tube  or  may  fall  par¬ 
tially  on  both  tubes.  The  constants  of  the  circuits  are 
such  that  when  light  is  falling  only  on  the  left-hand 
photo-electric  tube  the  grid  potential  is  increased  suf¬ 
ficiently  to  bias  the  pliotron  to  cut-off ;  in  other  words, 
the  pliotron  has  infinite  resistance.  When  all  of  the  light 
is  falling  on  the  right-hand  photo-electric  tube  the  grid 
potential  of  the  pliotron  is  reduced  to  a  point  where  the 
plate  resistance  is  approximately  10,000  ohms,  thereby 
permitting  a  plate  current  of  more  than  10  milliamperes 
through  a  total  external  loop  resistance  of  8,800  ohms. 
When  the  light  beam  falls  anywhere  between  these  two 
extremes  the  pliotron  resistance  accordingly  will  be  some¬ 
where  between  the  extremes  of  10,000  ohms  and  infinity. 
Thus,  since  the  light  beam  has  no  inertia  the  optical  sys¬ 
tem  and  electron  circuit  form  a  frictionless  rheostat. 

When  the  telemeter  is  used  with  external  resistance 
less  than  3,500  ohms  the  transformer  is  used  to  supply 
power  directly  to  the  tubes.  In  this  case  the  translating 
means  is  half-wave  rectified  alternating  current.  A  con¬ 
denser  is  connected  across  the  line  wires  at  the  trans¬ 
mitter  to  smooth  out  the  wave. 

When  the  external  resistance  is  more  than  3,500  ohms 
full  wave  copper-oxide  rectifiers  are  inserted  to  supply 
direct  current  to  both  the  plate  and  grid  circuits  of  the 
pliotron.  This  addition  is  made  to  reduce  the  peak 
values  of  the  voltage  impressed  on  the  line  wires. 
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500,000  kw.  over  a  distance  of  300  miles.  Split -conductor 
345-kv.  and  230-kv.  lines  were  considered  and  compared 
with  conventional  lines  of  the  same  voltajje.  The  power 
limit  of  each  arrangement  was  on  the  basis  of  steady 
state  stability. 

With  the  split  conductor,  345-kv.  line  two  conductors 
were  used  per  phas^,  each  1,192,500  circ-mil  A.C.S.R. 
Various  spacings  betw’een  conductors  and  between  ])hases 
and  various  lengths  of  span  were  considered  and  the  most 
economical  arrangement  adopted.  This  line  would*  carry 
500,000  kw.  The  investment,  including  line,  step-up  and 
step-down  transformers,  synchronous  concknsers,  switch- 
gear  and  substations,  was  $48.40  per  kilowatt  and  the 
yearly  charge  $7.90  per  kilowatt.  Two  conventional  lines 
(one  conductor  j)er  phase)  for  345  kv.  would  carry 
660,000  k-w.  and  entail  an  investment  of  $49  per  kilo¬ 
watt  and  a  yearly  charge  of  $7.60  per  kilowatt. 

Two  split-conductor,  230-kv.  lines  would  carry  470, (XX) 
kw.  at  an  investment  cost  of  $63.30  per  kilowatt  and  a 
yearly  charge  of  $10.70  per  kilowatt.  Four  conventional 
230-kv.  lines  would  carry  6(X),(XX)  kw.  at  an  investment 
cost  of  $64.20  j)er  kilowatt  and  a  yearly  charge  of  $10.50 
per  kilowatt. 

From  these  figur.es  it  apjlears  that  at  345  kv.  two  con¬ 
ventional  lines  have  about  the  same  cost  ]^er  kilowatt  and 
same  yearly  charge  as  one  split-conductor  line.  The  two 
conventional  circuits  have  a  greater  total  capacity  and 
ha.ve  tlie  obvious  advantage  that  the  total  flow  of  ]X)wer 
is  not  dq:)endent  ujxjn  one  tower  line.  At  230  kv.  the 
cost  j)er  kilowatt  and  the  yearly  charge  on  two  split- 
conductor  lines  and  four  conventional  lines  is  about  a 
toss-up.  Hoiwever,  the  capacity  of  the  two  split-con¬ 
ductor  lines  is  somewhat  less  than  required  in  this  par¬ 
ticular  case,  while  the  four  coaventional  lines-  have  a’  con^ 
siderable  margin  iiv  capacity. 

The  conclusion  was  that  since  the  sjiJit-cojiductor.  line 
is  untried  in  practice  and  has  certain  constructional  and 
operating  disadvantages,  with  no  compensating  advan¬ 
tage  in  cost,  it  seems  desiraj)le  for  the  present  to  adhere 
to  conventional  de^sighs*. 

T  T  T 

Benchboard  Facilitates  Airport  Dispatchin3 

By  adopting  the  central-station  practice 
of  using  a  bench-type  control  board,  dis¬ 
patchers  at  the  Sacramento  municipal  air¬ 
port,  Sacramento,  Calif.,  are  provided  witl> 
a  convenient  means  of  controlling  the 
various  electrical  circuits  controlling  air¬ 
port  facilities.  The  close  supervision  of 
floodlights,  emergency  lights  and  warning 
signals  attendant  to  the  safe  arrival  and 
departure  of  airplanes  has  been  incor¬ 
porated  in  the  compact,  bench-type  switch¬ 
board  and  control  station  shown. 

Control  circuits  for  obstruction  lights, 
warning  siren,  street  lights,  field  flood¬ 
lights,  hangar  lights  and  beacon  are  oper¬ 
ated  from  small  tumbler  switches  mounted 
on  the  control  board,  each  circuit  being 
provided  with  indicating  lamps,  from  which 
the  dispatcher  can  ascertain  if  circuits  are 
functioning  properly. 

One  of  the  newest  features  is  the  Selsyn- 
operated  wind  direction  indicator,  which 
aids  the  dispatcher  in  signaling  incoming 
planes  to  the  runway  offering  the  most 
favorable  landing  condition. 
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iincl  since  the  transmitter  is  composed  of  standard 
instrument  parts  it  has  no  more  effect  than  in  standard 
indicating  instruments. 

Proper  balance  of  the  transmitter  moving  system  is 
very  important  if  the  telemeter  is  to  be  perfectly  self- 
compensating.  It  must  be  free  to  move  throughout  its 
entire  range  so  that  the  current  in  the  restraining  ele¬ 
ment  will  be  exactly  the  same  for  balancing  a  given 
torque  of  the  operating  element  regardless  of  the  posi¬ 
tion  of  the  moving  system.  Xo  trouble  in  obtaining  a 
satisfactory  balance  has  been  e.xperienced  in  the  commer¬ 
cial  models. 

The  foregoing  discussion  applied  only  to  the  transmit¬ 
ter  for  measuring  single  direction  watts.  When  it  is 
desired  to  measure  directional  quantity,  such  as  positive 
and  negative  watts,  a  second  pliotron  is  added  to  the 
transmitter  in  such  a  way  as  to  make  the  circuit  func¬ 
tion  as  a  frictionless  voltage  divider  instead  of  a  direc¬ 
tional  rheostat,  so  that  positive  and  negative  values  of 
current  can  be  used  as  a  transmitting  means.  In  this  case, 
of  course,  the  receiver  is  of  the  zero  center  type.  When 
designed  to  measure  such  quantities  as  pressure  or  the 
jiosition  of  a  Selsyn  motor,  the  position  of  the  gage  or 
selsyn  motor  is  converted  into  torque  by  means  of  spiral 
springs.  For  measuring  temperature  the  restraining  and 
operating  elements  are  combined  into  a  single  unit,  which 
is  a  standard  difTerential  type  tenqierattire  instrument. 

T 

Economics  of  300-Mile 
Multiple-Conductor  Line 

S])ecific  evidence  as  to  the  cost  of  multiple-conductor 
line  applications,  in  high-voltage  transmission  was  pre¬ 
sented  recently  before  the  A.I.E.E.  district  convention 
in  Providence,  R.  I.,  by  W.  W.  Lewis  of  the  central- 
station  engineering  department,  General  Electric  Com- 
])any.  A  study  was  made  of  a  system  designed  to  deliver 
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A  protective  gap  shunted  across  the  high-voltage  winding 
of  the  transformer  protects  against  overvoltage  surges. 
The  component  parts  of  the  device  are  contained  in  a 
weatherproof  housing  suitable  for  installation  on  circuit 
breakers  and  transformers  (Fig.  1).  The  electrical  con¬ 
nection  is  made  to  the  bushing  tap  by  means  of  a  short, 
flexible,  weatherproof  cable  properly  protected  and  in¬ 
sulated  to  withstand  maximum  voltage  conditions  to 
which  it  may  be  subjected. 

Protection  of  high-voltage  systems  is  usually  con¬ 
sidered  to  be  more  eflFective  when  the  relays  are  ener¬ 
gized  by  potential  transformers  directly  connected  to  the 
high-voltage  conductor.  Economical  requirements  in  the 
past  have  dictated  the  use  of  potential  from  the  low- 
voltage  side  of  power  transformers  with  attendant  com¬ 
plications  and  inaccurate  results.  For  instance,  in  the 
case  of  impedance  relays,  the  use  of  the  low-tension  bus 
potential  requires  the  use  of  a  compensator  to  correct 
for  the  voltage  drop  through  the  power  transformer  and 
in  some  cases  for  the  apparent  shift  of  the  system 
neutral.  Furthermore,  in  the  application  of  the  higher 
speed  relays,  compensating  schemes  are  practically  im¬ 
possible  on  account  of  the  transient  phenomena  occur¬ 
ring  during  the  first  few  cycles  incident  to  system  faults. 
By  using  a  potential  device  in  conjunction  with  the  cir¬ 
cuit  breaker  condenser  bushing  an  economical  source  of 
low-voltage  potential  is  provided  directly  from  the  high- 
voltage  system,  thus  permitting  the  use  of  the  more  de¬ 
sirable  schemes  of  relay  protection.  A  review  of  the 
requirements  of  some  of  the  typical  schemes  utilizing 
voltage  for  relay  protection  indicates  the  eflFectiveness  of 
this  device. 

Field  tests  show  practicability  of  bushing  device 

During  the  past  four  years  numerous  field  tests  have 
been  conducted  to  determine  the  practicability  of  relay 
operation  from  condenser  bushing  potential  devices.  A 
series  of  tests  for  contemplated  installation  were  con¬ 
ducted  on  the  132-kv.  grounded  neutral  system  of  the 
Public  Service  Electric  &  Gas  Company  of  New  Jer.sey 
in  September,  1928,  and  October,  1929.  These  tests 
were  made  at  the  Metuchen  high-voltage  laboratory  and 
at  the  West  Orange  switching  station  to  determine  the 
performance  of  condenser  bushing  potential  devices  for 
ground  fault  protection.  Three  devices  were  installed 
on  a  132-kv.  G-22  breaker  and  individually  adjusted  to 
energize  a  15-volt-ampere  burden  at  110  volts  and  zero 

*  Abstract  of  paper  presented  at  A.I.E.E.  summer  couvcnlion. 
Cleveland ,  June  20-24,  1^32. 


Fig.  1 — Breakers  equipped  with  condenser 
bushing  potential  devices 

Used  on  the  66-kv.  system  of  the  Virginia  Public  Service 
Company  for  synchronizing,  relaying  (type  CR3)  and 
voltage  indication. 


Field  experience  over  the  past  four  years  estab¬ 
lishes  the  condenser  bushing  potential  device  as  a 
reliable  and  adequate  source  of  potential  for  re¬ 
laying  of  high-voltage  systems.  The  potential  device 
utilizes  the  inherent  voltage-divider  characteristics  of 
standard  condenser  bushings  used  in  high-tension  circuit 
breakers  and  transformers.  This  device,  originally  de- 
velofied  for  synchronizing  across  high-voltage  breakers, 
will  function  properly  with  overcurrent  directional  relays, 
voltage  relays  and  distance  relays  applied  within  the 
burden  rating. 

The  device  depends  for  its  operation  on  the  charging 
current  through  the  condenser  bushing  acting  as  an  elec¬ 
trostatic  voltage  divider.  It  consists  essentially  of  a 
])otcntial  transformer  having  reactance  and  capacitance 
in  its  secondary  circuit  which  furnishes  a  voltage  suit¬ 
able  for  instrument  use,  substantially  in  phase  with  and 
proportional  to  the  line-to-ground  voltage  of  the  system. 


n 
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phase  error.  Since  the  primaries  of  the  potential  devices 
are  inherently  connected  star  it*  was  only  necessary  to 
connect  the  secondaries  in  delta  to  provide  residual  volt¬ 
age  for  ground  relaying.  Using  a  type  CR  relay  in  the 
corner  of  the  broken  delta,  the  following  group  of  tests 
were  performed: 

(a)  To  simulate  a  severe  line-to-ground  fatilt  near  the  sta¬ 
tion  the  voltage  on  one  phase  was  reduced  to  zero.  Normal 
voltage  was  maintained  on  the  two  other  phases. 

(b)  Simulating  a  high-resistance  fault  the  voltage  on  one  phase 
was  reduced  to  one-half  normal  voltage.  Normal  voltage  was 
held  on  the  two  other  phases. 

(c)  Simulating  a  three-phase  fault  at  the  far  end  of  a  long 
line  the  phase  voltage  on  all  three  phases  was  reduced  to  one- 
half  normal  voltage. 

(d)  Determination  of  phase-angle  range  over  which  second¬ 
ary  voltage  could  be  shifted. 

The  tests  on  this  system  show  that  the  performance 
of  the  potential  device  under  normal  conditions  is  quite 
similar  to  the  usual  high-voltage  transformer  arrange¬ 
ment.  Under  fault  conditions,  however,  the  results 
deviate  somewhat  from  expected  potential  transformer 
performance.  For  instance.  Fig.  2  illustrates  the  vector 
relations  of  the  potential  device  voltages  when  one  phase 
voltage  has  collapsed  to  zero  as  the  result  of  a  low-resist¬ 
ance  fault.  The  residual  voltage  is  shifted  in  the  direc¬ 
tion  of  the  fault  current.  This  condition  inherently  pro¬ 
duces  better  relay  performance  because  the  angle  between 
the  residual  voltage  and  residual  current  is  reduced,  re¬ 
sulting  in  greater  relay  torque.  Further  improvement 
of  relay  performance  was  obtained  by  arbitrarily  adjust¬ 
ing  the  device  to  have  an  initial  phase  displacement  of 
10  deg.  leading.  Similar  results  were  obtained  for  the 
high-resistance  faults  except  that  the  phase  shift  of 
secondary  voltage  was  not  as  great. 

Under  conditions  of  a  three-phase  fault  at  the  far  end 
of  a  line  no  residual  voltage  ap|)ears  on  the  relay.  Each 
of  the  three  potential  device  voltages  is  equally  shifted 


Vector  relations  of  three  delta-connectetl 
devices  energizing:  a  ground  relay  under 
conditions  of  a  bus  single-phase  solid 
metallic  fault  to  ground  (Public  Service 
Electric  &  Gas  tests  1. 

Ex — Ey — Be  =  Potential  device  second¬ 
ary  voltages. 

Er  —  Residual  voltage. 

Ir  =  Residual  current. 

Bref  =  True  reference  voltages. 


Fig.  2 — Relay  action  equal  to  that 
with  transformers 


somewhat  from  true  position,  although  the  120  deg.  rela¬ 
tion  between  devices  is  not  affected.  These  tests  demon¬ 
strate  that  |X)tential  devices  can  be  connected  in  delta  to 
energize  a  common  burden  without  the  existence  of  cir¬ 
culating  currents  or  the  incorrect  vector  addition  of  the 
phase  voltages.  Also,  improved  relay  performance  can 
be  obtained  by  using  the  device  to  compensate  for  the 
pliase  shift  between  residual  voltage  and  current  of  the 
system. 

.\  series  of  tests  was  conducted  at  the  Washington 
substation  of  the  West  Penn  Power  Comjiany  on  April 


Fig.  3 — Condenser 
bushing  potential 
devices  tested  on 
West  Penn  Power 
System 
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6.  1930.  to  determine  the  j)erformance  of  condenser 
bushing  potential  devices  as  installed,  under  conditions 
of  line  and  ground  faults.  As  indicated  on  the  system 
diagram  (Fig.  3)  three  devices  are  installed  on  the  bus 
side  of  the  132-kv.  line  breakers  and  adjusted  to  furnish 
potential  to  type  CR  overcurrent  directional  phase  and 
ground  relays: 

The  tests  were  conducted  on  the  two  132-kv.  parallel  trans¬ 
mission  lines  between  Windsor  and  Charleroi,  connected  as  a 
loop  through  Washington  substation  and  isolated  from  the  re¬ 
mainder  of  the  system  at  Windsor  and  Charleroi.  The  ground 
fault  current  was  fed  by  the  36,000-kva.  transformer  bank  at 
Windsor,  which  is  energized  on  the  low-tension  side  by  the 
Windsor  generators  connected  to  limit  the  short-circuit*  current 
to  approximately  500  amp.  The  high-tension  neutral  of  the 
Windsor  transformer  bank  was  solidly  grounded  and  served  as 
the  only  ground  source  for  the  phase-to-ground  faults.  The 
fault  was  actually  applied  to  the  system  by  closing  the  line 
breakers  at  Washington. 

A  reference  potential  was  obtained  from  one  of  the  15,000-kva. 
transformer  banks  and  its  associated  25-kv.  potential  trans¬ 
formers  at  Washington.  The  low-tension  side  of  the  power 
transformer  w'as  disconnected  from  the  2fe-kv.  system.  A  set 
of  three  resistors  were  connected  as  shown  to  establish  a  neutral 
and  the  reference  voltage  thus  obtained  under  normal  conditions 
is  not  distorted.  However,  under  fault  conditions  the  reference 
voltage  is  distorted  and  the  oscillograms  indicate  harmonics 
which  are  not  present  in  the  132-kv.  line.  The  bad  wave  form 
is  attributed  to  the  unloaded  power  transformer  acting  as  a 
potential  transformer  and  is  not  dependable  as  a  reference  for 
the  severe  faults. 

The  faults  were  correctly  cleared,  in  every  case,  by  line 
breaker  operation  at  Washington.  The  relay  operations 
were  correct  and  the  oscillograph  records  show  excep¬ 
tionally  favorable  voltage  conditions  across  all  relays. 
Oscillograms  of  a  single-phase  fault  to  ground  (Fig.  4) 
show  clearly  the  action  of  the  potential  devices  and  relays. 
A  vector  analysis  (Fig.  5)  of  a  distant  ground  fault  (at 
Charleroi)  indicates  the  actual  voltage  current  relations 
of  the  system  at  the  instant  of  relay  contact  operation. 
The  main  points  of  interest  on  this  diagram  are  that  the 
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adjusted  for  the  normal  relay 
burden.  Generally  these  tests  indi¬ 
cate  that  line  voltage  and  frequency 
variation  will  not  materially  affect 
synchronizing  or  relay  operation  at 
this  installation. 

Due  to  large  amounts  of  power 
transmitted  over  the  high-tension 
lines  and  the  very  wide  range  of  con¬ 
ditions  of  both  generation  and  trans¬ 
mission  on  the  Philadelphia  Electric 
System  the  problem  of  relaying  under 
all  conditions  is  quite  complicated.  It 
is  interesting  to  note  that  during  the 
four  years  which  this  station  has  been 


Fig.  4  (a  and  b) — Faults  cleared  on 
system  of  Fig.  3 

Ground  fault  on  phase  Y.  -Vole  residual 
\'oltaKe  aixl  operation  of  Ki'ound  relay 
contaets. 


faulty  pbase-to-ground  voltage  is  not 
entirely  collapsed  and  the  ground- 
relay  angle  is  a])pro.\iniately  10  deg. 
less  than  the  jiower-factor  angle.  The 
])ower  factor  of  the  fault  is  ((uite  low 
as  indicated  by  the  70  deg.  lag  of  the 
fault  current  behind  the  faulty  ])hase- 
to-grouiid  voltage.  d'lie  inherent 
characteri.stic  of  the  potential  device 
has  reduced  this  angle,  resulting  in 
greater  ground-relay  tonpie.  'I'he 
2.S-kv.  bus  potential  reference  voltage  vectors  have  been  operating  there  has  been  no  faulty  relay  operation  which 
superini])oscd  on  this  diagram  as  a  reference.  could  he  attributed  to  incorrect  ])erformance  of  the  hush- 


These  tests  have  demonstrated  that  condenser  hushing 
Itotential  devices  are  entirely  satisfactory  for  energizing 
phase  and  ground  type  CR  relays. 

Also  proved  for  impedance  relays 

riie  lirst  installation  of  itn])edance  relays  energized 
from  condenser  hushing  ])otential  devices  was  made  on 
the  I’hiladelphia  F'lectric  C'omi)any's  220-kv.  system  at 
C'onowingo  in  April,  1^28.  The  type  CZ  directional 
imjK'dance  relay  is  used  to  protect  against  line-to-line 
faults,  d'wo  line  breakers  and  one  bus  tie  breaker  are 
each  e(iui])ped  with  six  jMftential  devices.  The  burden 
of  the  instruments  and  relays  reejuires  the  use  of  two 
potential  devices  per  phase  connected  in  parallel.  The 
secondaries  of  the  devices  are  connected  star  and  wired 
through  auxiliary  switches  ojierated  by  the  circuit 
breaker,  such  that  the  star  combinations  are  connected 
in  parallel  when  the  breaker  is  clo.sed  and  separated 
when  the  breaker  is  open.  This  scheme  makes  it  ]X)s- 
sihle  to  synchronize  across  the  breaker  when  it  is  in  the 
open  position  and  relaying  with  both  sets  of  devices  when 
the  breaker  is  in  the  closed  jfosition. 

.\  number  of  tests  were  made  on  the  devices  at  this 
installation  by  isolating  a  generator  and  transformer 
hank  to  determine  the  ])erformance  under  various  oper¬ 
ating  conditions  and  investigations  were  made  as  to  the 
(dTect  of  variations  in  .secondary  burden,  ])ower  factor 
of  burden,  line  frequency  arid  voltage  on  the  devices  as 


ing  potential  devices. 

Simplify  protection  on  Pennsylvania  electrification 

An  interesting  and  effective  application  of  condenser 
hushing  potential  devices  for  relay  operation  is  made 
on  the  high-voltage,  single-phase  transmission  system 
of  the  Pennsylvania  Railroad  Company  in  the  vicinity  of 
Philadelphia.  The  problem  of  ground  fault  protection 
of  single-phase  systems  using  a  voltage  balance  relay  is 
quite  simplified  in  this  installation  by  the  use  of  potential 
devices : 

Two  132-kv.,  25-cyck‘,-  siiiRle-phase  lines  extend  along  tlie 
railroad  right-of-way,  receiving  power  through  transformer 
banks  at  Lamokin.  The  midpoints  of  the  high-voltage  winding 
of  the  step-up  transformers  at  Lamokin  are  grounded,  insuring 
a  voltage  of  66  kv.  to  ground.  The  original  installations  utdize 
potential  transformers  in  connection  with  type  CV'  voltage  relays 
to  protect  against  ground  faults.  The  later  installation  utilizes 
potential  devices  energized  from  condenser  bushings  on  the  higli- 
voltage  circuit  breakers  and  power  transformers  for  the  purpose 
of  obtaining  the  line-to-neutral  voltage  of  each  line.  The  sec¬ 
ondaries  of  each  pair  of  potential  devices  are  connected  to  a 
Westinghouse  type  CD\'^  relay  (differential  voltage  balance). 

With  a  ground  fault  the  ]>otential  across  the  (  l  A 
relay  coil  energized  from  the  potential  device  on  the 
faulty  line  will  he  practically  zero.  The  potential  across 
the  other  coil  of  the  CD\'  relay^  energized  from  the  device 
on  the  tin  faulted  line  approaches  a  value  proportimial 
to  K^2  kv.  This  unbalance  in  voltage  tends  to  o]Hrate 
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all  type  CD\'  relays  connected  to  the  faulty  line.  Selec¬ 
tivity  is  obtained,  first,  by  segregating  that  portion  of 
the  line  which  has  the  ground  fault  and,  second,  by 
clearing  the  connections  between  the  line  and  the  trolleys. 
The  relays  which  control  the  high-voltage  breakers  for 
segregating  various  parts  of  the  system  have  a  short  time 
setting  in  order  that  they  may  trip  these  breakers.  Then 
the  remaining  relays  controlling  the  connections  to  the 
trolleys  operate  to  isolate  the  fault  completely.  The 
system  potential  is  symmetrical  with  respect  to  ground 
so  that  a  fault  on  either  line  creates  an  unbalance  and 
causes  the  relay  to  operate. 

The  potential  devices  on  this  application  are  normally 
ojierated  at  55  volts  so  that  the  sum  of  the  voltages 
across  the  relay  is  always  110  volts.  Several  field  tests 
and  approximately  two  years’  service  have  demonstrated 
the  success  of  this  installation. 

High-speed  relay  installation  also  successful 

At  the  Chat  Falls  development  of  the  Hydro-Electric 
Power  Commission  of  Ontario  and  the  Ottaw'a  \'alley 
Power  Company  several  new  and  heretofore  untried 
conditions  of  relaying  presented  themselves.  In  the  first 
place  power  is  being  transmitted  over  a  200-mile  line  at 
220  kv.,  25  cycles,  which  is  unusual,  at  least  in  the  United 
States,  in  developments  of  this  magnitude.  In  the  second 
place  condenser  bushing  potential  devices  are  used  for 
energizing  Westinghouse  type  HZ  relays  for  phase  and 
ground  protection  on  this  line.  In  the  third  place  some 
scheme  was  required  for  high-speed  relay  protection  of  a 
line  fed  from  a  ring  bus.  The  line  was  connected  to 
each  part  of  the  bus  through  two  230-kv.  Deion  grid 
breakers  equipped  with  potential  devices. 

Switching  operations  on  the  ring  bus  will  de-energize 
one  set  of  potential  devices.  To  prevent  voltage  failure 


Vector  diagram  of  voltape-current 
relations  for  high-resistance  ground 
fault  on  the  West  Penn  Power 
System.  Em—b—e  are  reference  volt¬ 
ages.  Compare  phase-to-neutral 
voltage  of  reference  w'ith  phase-to- 
phase  voltages  of  potential  device. 


Fig.  5 — Bushing  device  gives  relay  favorable  voltages 


at  the  relays  caused  by  feed-back  of  energized  into  de¬ 
energized  devices  an  automatic  throw-over  scheme  was 
required.  A  scheme  using  a  combination  of  a  transfer 
relay  and  type  MX  relay  is  utilized  to  select  and  jiermit 
only  one  set  of  devices  to  be  connected  to  the  relays  at 
one  time 

"Hypernik”  potential  devices  were  selected  for  this  applica¬ 
tion  on  account  of  their  greater  accuracy.  The  substitution  of 
“Hypernik”  for  the  usual  silicon  steel  in  this  device  reduces  in¬ 
ternal  losses  and  thereby  reduces  the  phase-angle  error  to  about 
one-sixth  of  its  original  value  at  low  line  voltage  and  improves 
the  ratio  performance.  One  set  of  three  devices  is  used  to 
energize  one  set  of  type  HZ  phase  relays,  one  set  of  type  HZ 
ground  relays  and  one  set  of  type  CV  voltage  relays.  The 
reactive  component  of  the  relay  burdens  is  sufficiently  com- 
;>ensated  with  balance  condensers,  so  that  the  over-all  three-phase 
burden  does  not  exceed  60  volt-amperes.  The  performance  of  the 
potential  device  was  demonstrated  on  a  220-kv.,  25-cycle  circuit. 


Fig.  6— 

More  accurate  than 
most  potential 
transformers 

(a)  Voltage  perform¬ 
ance  of  a  230-kv.,  2.'>- 
cycle  “Hypernik”  con¬ 
denser  bushing  poten¬ 
tial  device  operating  at 
a  normal  secondary 
voltage  of  63.5.  Each 
with  burden  power 
factor  of  100  per  cent. 

1.  10  volt-ampere. 

2.  15  volt-ampere. 

3.  20  volt-ampere. 

4.  25  volt-ampere. 

(b)  Phase-angle  per¬ 
formance  at  10-volt- 
ampere  burden. 


Curves  obtained  under  various  conditions  of  secondary  burden 
and  line  voltage  are  illustrated  in  Fig.  6.  It  may  be  interesting 
to  note  here  that  the  voltage  error  at  5  per  cent  of  line  voltage 
does  not  exceed  one-tenth  of  one  volt,  which  is  more  accurate 
than  most  potential  transformers. 

Short-circuit  tests  conducted  on  the  Chat  Falls-Lea- 
side  220-kv.  lines  on  December  13,  1931,  thoroughly 
demonstrated  the  adequacy  of  the  bushing  potential  de¬ 
vices.  Various  faults  were  placed  on  the  system  to 
check  two  requisites  of  the  potential  device  combination ; 
First,  a  high  degree  of  accuracy  was  required  under  all 
fault  conditions  and,  second,  incorrect  relay  operation 
would  not  be  caused  by  possible  feed-back  of  a  three- 
phase  star  combination  of  potential  devices. 

The  accuracy  of  the  devices  was  checked  by  clearing 
three-phase  short  circuits  placed  on  the  Leaside  end  of 
the  line  (200  miles  distant).  Generating  capacity  w’as 
such  that  minimum  fault  current  conditions  were  ob¬ 
tained,  resulting  in  about  5  per  cent  of  normal  voltage 
on  the  relays,  which  is  the  minimum  upon  which  they 
are  required  to  operate.  The  bushing  potential  devices 
were  quite  accurate  down  to  5  per  cent  of  normal  voltage 
and  introduced  practically  no  error  in  the  relay  settings. 

No  difficulty  from  feed-back 

The  question  of  feed-back  involves  conditions  set  up 
when  a  phase-to-ground- fault  occurs.  The  distance  set¬ 
ting  of  the  ground  relays  would  be  affected  if  a  voltage 
were  built  up  across  the  secondary  of  the  device  on  the 
faulty  phase  due  to  current  taken  by  the  phase  relays 
from  devices  on  the  un  faulted  phases.  Phase-to-ground 
faults  for  several  different  system  conditions  indicated 
that  the  feed-back,  if  present  at  all,  did  not  affect  the 
ground  or  phase  relay  performance.  A  more  severe  test 
to  determine  possible  effect  of  feed-back  was  made  by 
disconnecting  the  220-kv.  line  from  one  breaker  bushing. 
The  two  other  bushings  were  energized  in  the  usual 
manner  from  the  220-kv.,  three-phase  circuit  and  it  was 
impossible  to  obtain  any  voltage  reading  whatever  with 
a  high-resistance  voltmeter  across  the  dead  device.  Thus 
no  trouble  due  to  feed-back  was  experienced. 

This  installation  and  test  have  shown  conclusively 
that  “Hypernik”  bushing  potential  devices  on  a  220-kw., 
25-cycle  system  can  be  relied  upon  to  hold  their  ratio 
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accurately  over  wide  variations  in  voltage  and  they  are 
in  every  way  equal  to  voltage  transformers  as  far  as 
relaying  is  concerned. 

Capacitor  potential  devices  an  alternative 

Installations  and  field  tests  of  capacitor  potential  de¬ 
vices  have  been  made  which  use  the  same  potential 
device  network  as  described  above  except  that  a  stack  or 
.string  of  carrier-current  cou])ling  capacitors  are  used  in 
])laces  where  the  condenser  hushing  is  not  available. 
The  capacitor  units  are  arranged  for  suspension  or  ped¬ 
estal  mounting  and  connected  phase  to  ground.  The 
ca])acitor  devices  are  rated  at  100  volt-am])eres  for  line 
voltages  as  low  as  44  kv.  and  are  more  accurate  than 
the  “Hypernik”  bushing  jiotential  device.  Phase-angle 
errors  over  a  range  of  5  to  120  per  cent  of  line  voltage 
do  not  exceed  5  deg.  These  devices  can  be  connected 
the  same  as  high-voltage  potential  transformers  and  are 
applicable  to  the  various  schemes  of  high-tension  relay 
protection  without  any  secondary  burden  or  circuit 
modification  to  correct  for  inherent  errors. 

▼ 

1.4  Kw.-Hr.  per  100  Lb. 
to  Cool  Milk 

( )n  account  of  its  economy  and  convenience  the  elec¬ 
tric  cooling  of  milk  is  rapidly  increasing  in  the  territory 
of  the  (Ireenlield  (Mass.)  Plectric  Light  &  Power  Com¬ 
pany.  A  six  months’  record  of  sixteen  farms  obtained 
in  the  last  half  of  1931  showed  an  average  energy  con¬ 
sumption  of  oidy  1.39  kw.-hr.  per  100  lb.  of  milk  re¬ 
frigerated,  the  range  of  outinits  being  from  19,785  to 
129,294  lb.  during'  the  period.  Speaking  before  the 
recent  Rural  Llectrification  Institute  at  Amherst,  Mass., 
b'.  L.  b'oss  of  the  (ireenfield  company  stated  that  the 
number  of  milk  coolers  installed  on  the  system  increased 
during  the  i)ast  year  from  26  to  55  and  he  predicted 
that  tin's  year,  despite  the  trying  conditions  j^revailing 
in  the  Massachusetts  milk  market,  there  will  be  a  sizable 
increase  in  the  number  of  units  installed. 

Milk  cooling  is  of  vital  interest  to  the  dairy  farmer. 
In  order  to  market  his  product  at  the  best  ])ossible  ]irice 
he  must  be  sure  not  only  that  the  milk  comes  from  clean, 
healthy  cows,  but  that  it  is  kept  juire  and  free  from 
bacteria.  ,V  low  bacteria  count  results  from  a  pro])er 
system  of  milk  cooling,  as  bacteria  form  slowly  when  the 
milk  is  kept  at  less  than  50  deg.  F.  temperature  and  still 
better  results  are  "obtained  below  45  deg.  When  taken 
from  the  cow  milk  has  a  temperature  of  from  90  to  95 
deg.,  and  it  i.s*  generally  accepted  that  there  is  no  appre¬ 
ciable  bacteria  growth  during  the  first  two  hours.  This 
])criod  is  therefore  available  during  which  to  cool  milk 
to  a  point  at  which  bacteria  will  not  thrive. 

In  order  to  obtain  data  upon  the  electrical  require¬ 
ments  of  milk  cooling  on  the  Greenfield  system  check 
meters  were  installed  on  eighteen  coolers  selected  at 
random  and  including  the  various  leading  makes  of 
equipment  in  use  in  the  territory  with  both  home-made 
and  commercial  tanks. 

Since  the  data  shown  in  the  accomi)anying  table  were 
compiled  information  has  been  secured  for  the  months 


Average  Cost  of  Operating  Electric  Milk  Coolers 

Covers  Six  Months  Beginning  with  June,  1931 

The  coolers  under  test  are  all  of  the  wet  storage  tyi)e  and  are  of  various  makes. 
Twelve  of  the  tanks  are  regular  commercial  jobs,  while  the  balance  (six  in  number) 
were  constructed  by  the  farmers  themselves  from  specifications  obtained,  in  some 
cases  at  least,  from  the  manufacturers  of  the  cooling  units. 

The  tanks  used  on  farms  Nos.  2  and  3  are  constructed  with  a  concrete  lining 
2  in.  thick,  3  in.  of  cork-board  and  3  in.  of  concrete  outside.  The  cover  has  2  in. 
of  cork-board  covered  top  and  bottom  with  J-in.  pine  sheathing.  The  tank  on 
farm  No.  4  is  constructed  with  a  lining  made  of  Toucan  sheet  iron.  2  in.  of  cork- 
board,  a  layer  of  roofing  paper  and  1-in.  boards  on  the  outside.  The  cover  has 
2  in.  of  cork-board  covered  with  J-in.  boards.  On  farms  Nos.  9  and  10  the  tanks 
have  a  3-in.  concrete  lining,  2  in.  of  cork-board,  a  3-in.  air  space  and  3  in.  of 
concrete  outside.  The  cover  is  made  of  2-in.  cork-board  between  1-in.  boards. 
The  tank  on  farm  No.  17  has  a  copper  lining,  4  in.  of  cork-board  and  3  in.  of 
concrete  outside.  The  cover  is  made  of  2  in.  of  cork-board  between  1-in.  board.". 

On  all  the  farms  except  No.  6  the  milk  is  put  into  cans  while  warm  and  then 
immediately  placed  in  the  cooler  and  left  there  until  taken  out  for  delivery.  On 
farm  No.  6  the  milk  is  put  into  cans  which  are  placed  in  cold  running  water  for  a 
period  of  from  ten  to  fifteen  minutes,  after  which  the  milk  is  put  into  the  electric- 
cooler  at  a  temperature  of  about  80  deg.  This  particular  cooler  is  equipped  with  a 
water  agitator,  which  is  operated  approximately  one  hour  night  and  morning. 

.\11  these  farmers  sell  their  milk  wholesale,  the  milk  being  rated  as  “Grade  A." 


Kw.-Hr. 

Kw,-Hr. 

Six  Months" 

Milk  Temperature 

Used  for 

Pound" 

Used  to 

Cost  of 

.\fter  Cooling 

Farm 

Milk 

of  Milk 

Cool  100 

Electric 

(Deg.  F.) 

No. 

Cooling 

Produced 

I.b,  Milk 

Milk  Cooling 

Night 

Morning 

1 

547 

40,733 

1.34 

$22.76 

33 

45 

2 

1,386 

119,479 

1 .  16 

57.30 

38 

65 

3 

1,073 

70,590 

1.53 

49.87 

38 

65 

4 

420 

19,785 

2.  12 

28.90 

38 

58 

5 

1,074 

58,948 

1.82 

42.47 

40 

60 

6* 

840 

60,092 

1.39 

29.53 

34 

44 

7 

447 

33,145 

1.34 

21.74 

40 

48 

8 

1.568 

120,935 

1.29 

58.30 

40 

65 

9 

704 

36,675 

1.91 

29.76 

40 

60 

10 

1.023 

67,756 

1.51 

40.64 

40 

60 

1 1 

1.559 

129,294 

1.2 

56.64 

34 

40 

12 

352 

32,199 

1.09 

17.71 

48 

48 

13 

497 

32,016 

1.55 

35.59 

38 

58 

I4t 

359 

11,412 

3. 14 

16.61 

15 

677 

41,490 

1.63 

32.69 

36 

44 

16 

428 

34,139 

1.25 

25.44 

36 

50 

17 

639 

47,985 

1.33 

24.37 

44 

50 

18 

■355 

27,506 

1.29 

19.68 

40 

55 

Average  amount  of  milk  per  customer  during  period  (Ib.) .  57,056 

Average  cost  of  miik  eooiing  per  customer  during  period .  932.74 

Average  kw.-hr.  used  to  cool  100  ib.  of  miik  during  period. . . .  1..30 

Average  cost  to  cooi  100  ib.  of  miik  during  period .  0.0573 

♦This  cooler  operates  four  months  only  and  is  not  included  in  the  above 
summary. 

tThis  cooler  operates  five  months  only  and  is  not  included  in  the  above 
summary. 

of  December,  January  and  I'ebrnary  showing  that  it  re¬ 
quired  0.52  kw.-hr.  to  cool  100  Ih.  of  milk  during  thi> 
winter  period  on  eight  farms  which  continued  to  use 
electric  cotjling  in  that  season.  These  eight  farms  pro¬ 
duced  609,887  lb.  of  milk  between  June  1,  1931,  and 
March  1,  1932,  with  a  total. consumption  of  6,776  kw.-hr.. 
or  an  average  of  1.1  kw.-hr.  per  100  Ih.  of  milk  for  the 
period  of  eight  months.  The  dififerences  in  energy  con¬ 
sumption  on  the  various  farms  are  to  a  large  extent  due 
to  the  variations  in  temperatures  ])racticed.  No  attemjit 
was  made  to  compute  fixed  costs  or  to  compare  electric 
cooling  with  ice  cooling,  although  the  company  has  heen 
assured  by  farmers  operating  electric  coolers  that  ice 
cooling  is  far  more  expensive.  The  item  of  labor  in  ice 
handling  is  bV  no  means  inconsiderable.  A  representative 
dairy  farmer  recently  stated  that  since  the  elimination 
of  his  icing  problem  he  had  been  able  to  spend  at  least 
two  hours  per  day  on  other  work,  and  that  in  previous 
years  his  ice  had  cost  him  $75  per  year  apart  from  hi- 
own  time,  whereas  with  his  electric  cooler  his  entire  co>i 
for  milk  cooling  will  be  under  $50. 
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History 
Repeats  Itself 


By  JOHN  E.  ZIMMERMANN* 

President  United  Uas  Improvement  Company 


During  the  lifetime  of  the  United  Gas  Improve¬ 
ment  Company  there  have  occurred  six  business 
depressions,  not  counting  tliat  in  which  we  find 
ourselves  today.  In  all  of  these  depressions  jjessimism 
was  the  jjrevailing  attitude.  Deep  gloom  surrounded 
business  and  industry.  No  ray  of  hope  could  be  dis¬ 
tinguished  ;  no  break  in  the  depression  could  be  seen, 
'riie-  future  of  tbe  country  and  of  industry  was  obscure ; 
never  again  would  business  return  to  normal.  In  fact, 
in  reading  accounts  of  those  hard  times,  one  is  struck 
with  the  similarity  of  the  language  used,  and  as  a  matter 
of  fact,  in  most  instances  the  accounts  seem  to  describe 
exactly  the  situation  as  it  exists  today. 

It  is  unnecessary  to  call  your  attention  to  the  fact  that 
iKJtter  times  followed  each  of  these  jjeriods ;  that  business 
and  industry  did  improve ;  that  the  country  did  not  go 
"to  the  dogs,”  and  that  our  national  wealth  after  each  of 
these  years  of  hard  times  was  considerably  increased, 

So  it  is  with  the  jjresent  depression.  It  is  not  my 
intention  to  dismiss  lightly  the  tremendous  difficulties 
which  have  faced  us  in  business  and  industry,  and  as 
individuals,  in  the  past  2\  years.  But  I  would  impress 
upon  you  that  American  business  has  weathered  twenty 
depressions  and  that  the  road  to  recovery  from  our 
present  economic  upheaval  is  not  to  be  found  in  the 
ninumerable  panaceas  and  suggestions  now  being  offered 
nor  in  the  hope  that  if  sufficient  laws  are  jjassed  we  can 
he  legislated  out  of  the  depression. 

I  am  a  firm  Ijeliever  in  .America  and  its  institutions. 
I-  know  that  this  depression  will  jxiss  away  and  that  the 
country  will  have  a  return  of  good  times,  although  I 
believe  that  our  period  of  wild  prosjjerity  was  not  worth 
the  bill  whicb  is  now  being  paid  in  the  form  of  great 
human  suffering,  destruction  of  morale,  receiverships, 
hankrujjtcies,  and  what  not.  It  is  only  by  eternal  watch¬ 
fulness  in  the  future  that  we  can  avoid  repeating  the 
excesses  of  the  past, 

IXiring  the  last  decade  we  have  seen  a  tremendous 
growth  in  amalgamations  and  consolidations  in  all 
branches  of  business,  sometimes  built  on  sound  economic 
principles  and  therefore  of  advantage  to  the  people,  but, 
unfortunately,  sometimes  actuated  by  the  selfish  desires 
of  men  to  create  empires  regardless  of  the  soundness  of 
their  economic  principles. 

It  has,  unfortunately,  taken  this  depression  to  bring  us 

*/:.rc<’r;V  freym  address  at  fiftieth  anniversary  of  United  Gas 
Inprovenrent  Company,  Philadelphia,  June  1,  1932. 


to  the  realization  that  not  sufficient  constructive  think¬ 
ing  was  done  during  our  periods  of  prosperity.  One  of 
its  most  shocking  revelations  is  not  the  fortunes  that 
have  been  lost  or  the  misery  and  distress  brought  to 
millions  of  our  people — which  God  knows  is  bad  enough 
— but  the  evidences  of  corruption  in  government  and 
business,  accompanied  by  the  sad  sj^ectacle  of  the  loss  of 
confidence  in  many  of  our  leaders. 

I  believe  that  one  of  the  contributory  causes  of  the 
fear  and  distrust  which  is  so  prevalent  today  is  this  loss 
of  confidence  and  the  knowledge  that  too  often  decisions 
and  actions  have  Ijeen  entirely  guided  by  sordid  con¬ 
siderations  and  too  seldom  by  those  higher  principles  of 
honesty,  decency  and  ethics  to  which  no  one  should  be 
a  stranger. 

The  crying  need  of  the  hour  is  for  honest  and  fearless 
leadership  in  high  jJaces,  and  I  am  also  inclined  to  think 
that  this  leadership  must  come  from  within  our  business 
world  and  not  entirely  from  Washington. 

T 

500  Watts  Keep  Shrub 
in  Bloom  Through  Winter 

Two  incandescent  lamps  totaling  500  watts  and  a  glass 
inclosure  permitted  a  bougainvillea*  to  bloom  through 
a  Texas  winter,  reports  Prof.  John  Beatty,  Southern 
Methodist  University,  Dallas.  He  says; 

“I  had  a  bougainvillea  growing  in  my  yard  last  sum¬ 
mer,  Rather  than  let  it  be  killed  by  the  first  frost,  I  con¬ 
structed  over  it  a  small  house  about  4  ft.  scpiare  and  8 
ft.  tall.  The  house  had  a  large  window  on  each  side. 
Heat  was  supplied  by  two  bulbs — one  200-watt  and  one 
300-watt.  Burning  alone  the  200-watt  bulb  furnished 
an  inside  temperature  15  deg.  higher  than  the  outside 
temperature.  W'ith  both  bulbs  lighted  an  inside  tem¬ 
perature  was  maintained  40  deg.  higher  than  the  outside 
temiierature.  The  flower  began  to  bloom  in  January  and 
was  gorgeous  in  February  and  March,  a  period  in  which 
there  were  no  other  flowers.” 


*Semi-tropical  climbing  shrub. 
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WIIEX  lights  have  to  be  flashed  on  and  oflf  at 
{periodic  intenals  or  when  any  control  operation 
is  performed  that  requires  periodic  pulsations 
of  power  it  is  no  longer  necessary  to  use  contacts  or 
any  moving  parts,  vacuum  or  gaseous-tube  control  or 
bimetallic  elements,  and  still  the  device  can  be  operated 
from  commercial  alternating-current  circuits  of  any 
voltage  or  frequency.  Wide  variations  in  voltage  and 
frequency  can  now  he  tolerated  without  interruption 
of  operation  using  the  principle  to  be  described.  Fur¬ 
thermore,  the  interval  between  pulses  can  he  adjusted 
over  a  wide  range — from  1/30  second  to  30  seconds. 
I'lashing  traffic  beacons,  railroad  crossing  signals,  flash¬ 
ing  signs  and  airport  beacons  represent  just  a  few 
examples  of  such  ai)plications. 

The  accompanying  illustration  shows  one  application 
and  the  principal  elements  of  its  control.  The  principle 
can  he  extended  to  any  number  of  lamps  or  devices  de¬ 
pending  on  power  pulsations  for  operation. 

To  understand  the  operation  it  is  best  to  consider  one 
of  the  siinjilest  circuits  of  this  type,  shown  in  Fig.  la. 


With  proper 

the  tungsten  lamp  flashes  on 
and  off  in  a  perfectly  regular 
manner  rate  which 

of  the  order  of  one  per 
second,  for  example.  The 
theory  of  operation  of  this 
circuit  is  well  developed,  l)ut 
will  not  be  considered  in  detail  here.  In  general,  it 
involves  the  dependence  of  the  resonance  condition 
of  the  non-linear  circuit  upon  resistance  and  the  change 
in  resistance  of  the  tungsten  lamp  with  current.  This 
particular  pulsation  circuit  requires  a  relatively  constant 
alternating  voltage  for  proper  operation. 

This  limiting  feature  is  not  present  in  the  circuit  of 
Fig.  lb,  which  is  identical  with  the  previous  circuit  with 
the  exception  of  the  reactor,  which  is  polarized  with  a 
small  amount  of  direct  current  from  the  copper-oxide 
rectifier.  This  circuit  does  not  dej^end  upon  the  resist- 


Condanser- 


Condensar- 


'Connected  to 
commercial  AC 
circuit. 


Connected  to 
commercial  A  C. 
circuit. 


Inductance- 
with  closed 
iron  core 


Polariied 

reactor 


Copper  oxide 
rectifier 


Fig.  1  (a  and  b) — Simplest 
circuit  for  creating  power 
pulsations  and  modified 
circuit  in  which  pulsation 
frequency  can  be  controlled 


Fig.  2  (a,  b,  c,  d) — Pulsation 
frequency  can  be  controlled 

(a)  I..amp  current  for  the  life- 
test  flasher  described  in  text ; 

(b)  for  flasher  in  which  light 
intensity  does  not  decrease  to 
zero;  (c)  for  circuit  with  duty 
cycle  of  one  second  on  and  one 
second  off;  (d)  the  lower  trace 
is  for  flasher  in  which  “off”  pe¬ 
riod  is  relatively  large. 
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ance  characteristics  of  the  tungsten  lamp  for  its  proper 
operation  and  may  be  made  to  function  with  a  constant 
resistance  load.  The  pulsation  frequencies  that  are  ob¬ 
tainable  may  be  adjusted  through  wide  limits  by  chang¬ 
ing  the  direct  current  in  the  polarizing  winding  by  means 
of  a  rheostat. 

Some  of  the  many  types  of  current  waveforms  that 
may  be  produced  in  these  circuits  are  shown  in  the 
oscillograms  of  Fig.  2,  where  the  current  has  been 
recorded  as  a  function  of  the  time.  One  important 
property  revealed  by  the  oscillograms  is  the  smooth  and 
continuous  manner  in^which  the  current  rises  and  falls. 
From  this  fact  one  important  advantage  of  this  type  of 
equipment  follows — no  radio  interference  is  produced. 

The  great  dependability  of  the  phenomena,  combined 
with  the  absence  of  moving  members  or  fragile  glass 
parts,  are  advantages.,  of  this  type  of  control.  I  have 
had  a  circuit  of  the  type  Fig.  lb  (oscillogram  Fig.  2a) 
in  continuous  operation  in  my  laboratory  flashing  a 
tungsten  lamp  24  hours  per  day,  five  days  a  week,  at  the 
rate  of  approximately  three  per  second  since  Novem¬ 
ber  18,  1930.  During  this  time  the  lamp  has  been 
flashed  on  and  oflF  approximately  one  hundred  million 
times  without  any  change  in  frequency  that  can  be 
measured  with*  a  stop  watch.  For  comparison  purposes, 
a  mechanical  contactor  mechanism  of  the  type  used  for 
industrial  control  purposes  is  seldom  rated  at  more  than 
1,000,000  operations.  This  life  test  circuit  will  tolerate 
line  voltage  variations  of  ±  30  per  cent  without  sub¬ 
stantial  change  in  characteristics,  except  in  so  far  as 
the  life  performance  of  the  lamp  is  affected  by  over¬ 
voltage.  The  power  supplied  by  the  rectifier  is  of  the 
order  of  1  per  cent  of  the  power  supplied  to  the  lamp, 
so  that  it  is  practical  to  rate  this  unit  so  conservatively 
as  to  preclude  the  possibility  of  failure.  Under  these 
circumstances  the  life  of  a  unit  of  this  kind  is  indefi¬ 
nitely  long  except  for  occasional  lamp  burn-outs.  Over¬ 
all  efficiency  of  the  order  of  80  ]^er  cent  at  50  per  cent 
power  factor  (average)  may  be  obtained.  Two  ciraiits 
of  the  type  of  Fig.  lb  may  Ix^  so  coupled  as  to  produce 
an  alternate  flashing  of  two  signal  lamps. 

▼ 

Pushing  the  Domestic  Business 

From  various  parts  of  the  country  come  reports  of 
vigorous  campaigns  to  extend  the  use  of  electrical  ap¬ 
pliances  in  the  home.  The  results  are  being  reflected 
in  actual  returns  showing  materially  larger  energy  con¬ 
sumption  per  customer. 

For  example,  one  large  jiower  company  in  the  South 
has  in  four  months  sold  more  than  $300,000  worth  of 
appliances.  In  one  district  the  average  was  $6  per  cus¬ 
tomer,  in  another  $5.06.  Emphasis  is  apparently  being 
put  on  refrigerators.  The  effect  in  the  way  of  load 
building  is  worth  attention,  for  while  this  company’s 
average  domestic  consumption  during  the  twelve  months 
ended  in  April,  1931,  was  716  kw.-hr.,  it  rose  to  794 
during  the  following  twelve  months.  In  two  districts 
the  increase  exceeded  100  kw.-hr.  per  customer.  An¬ 
other  company,  this  one  in  the  East,  is  making  a  drive 
for  1,(XX)  ranges. 

Meanwhile,  after  the  first  few  dull  months  the  spring 
movement  of  refrigerators  has  started  and  they  are 
i  going  out  from  the  factories  at  the  rate  of  120,000  units 
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per  month.  When  it  is  realized  that  the  estimated  con¬ 
sumption  of  a  domestic  refrigerator  is  600  kw.-hr.  an¬ 
nually,  and  of  a  range  2,000  kw.-hr.,  the  effect  of  these 
devices  in  building  up  the  load  can  be  appreciated.  The 
annual  energy  sales  for  domestic  customers  are  close 
to  12,000,000,000  kw.-hr.  A  million  ranges  has  been 
set  as  the  objective  for  this  year’s  sales.  This  will  mean 
an  increase  of  2,000,000,000  kw.-hr.,  or  16  per  cent  of 
the  i^resent  consumption,  for  this  one  device  alone. 

T 

Eye  Sp  ecialists  Turn  to  Lighting 

Seeing  is  necessarily  a  partnership  between  lighting 
and  the  visual  sense,  but  for  years  neither  lighting 
specialists  nor  eye  specialists  have  been  conscious  of  their 
mutual  interest.  However,  lighting  is  now  becoming 
recognized  by  ojilithalmologists,  oculists  and  optomet¬ 
rists  as  an  important  and  effective  aid  in  correcting  and 
in  conserving  vision.  It  behooves  the  lighting  specialists 
also  to  learn  something  of  the  language  and  the  problems 
of  eye  specialists. 

An  example  will  illustrate  this  mutual  interest  very 
well:  A  leading  oculist  has  about  twenty-five  patients 
among  the  employees  of  a  prominent  banking  institution. 
'ITie  bank  and  its  offices  are  in  a  very  modern  building  in 
which  the  lighting  should  be  better  than  average.  The 
oculist  exhausted  all  his  facilities  for  eye  correction  with¬ 
out  stopping  the  progress  of  certain  eye  ailments.  For 
example,  certain  cases  of  progressive  myopia  persisted. 
He  turned  his  attention  to  his  patients’  conditions  of 
work  and  studied  the  lighting  not  only  with  his  eyes  but 
with  a  foot-candle-meter. 

Important  executives  as  well  as  typists  and  clerks  were 
found  to  be  working  under  intensities  of  illumination  of 
the  order  of  one  foot-candle.  These  were  checked  by  an 
authentic  photometer.  Offices  done  expensively  in  period 
style  contained  “candle”  fixtures  with  25-watt  flame¬ 
shaped  lamps  without  shades.  Twelve  25- watt  bare 
lamps  in  an  office  18  feet  by  36  feet!  Including  the 
daylight,  this  executive  had  about  four  foot-candles  o»i 
his  desk,  approximately  one  foot-candle  being  contributed 
by  the  artificial  light. 

Areas  occupied  by  other  employees  contained  no 
windows  and  the  general  lighting  was  commonly  one  or 
two  foot -candles.  A  hundred  employees  on  one  floor 
were  working  under  these  harsh  and  dingy  conditions. 
In  a  few  cases  they  obtained  more  light  by  means  of  a 
portable  lamp.  From  these  open  offices  these  employees 
looked  down  upon  the  public  room  richly  finished  with 
polished  marble  and  furnished  with  beautiful  equipment. 
Indeed,  here  the  primitive  in  lighting  was  blended  with 
modern  richness  of  architecture  and  furnishing. 

The  blame  must  first  go  to  the  architects,  but  lighting 
interests  serving  this  institution  must  share  the  responsi¬ 
bility  for  contributing  to  the  inefficiency  of  employees 
and,  worse  still,  to  the  destruction  of  eyesight.  Lighting 
interests  should  be  ashamed  of  such  a  lack  of  lighting 
consciousness  on  the  part  of  the  officials  and  employees 
of  this  modern  institution  housed  in  a  costly  modern 
building.  And  they  should  be  ashamed  also  of  sudi 
proofs  of  their  own  neglect  or  lack  of  salesmanship. 
Maybe  the  eye  specialist  will  also  be  the  lighting  sjiecialist 
of  the  future.  Certainly  in  this  case  he  was  the  one  who 
awakened  the  authorities  to  a  serious  situation.  Needless 
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to  state,  tlie  way  readily  opened  for  vastly  improved  Times  are  never  too  hard  to  eliminate  primitive  lighting, 
lighting.  That  such  conditions  are  to  be  found  on  every  With  the  increasing  interest  of  reputable  eye  specialists, 
hand  is  readily  proved  by  opening  the  eyes  to  them,  lighting  specialists  are  acquiring  formidable  allies. 


T  T  T 


Comfort  Chart  for 
Air  Conditioning 

Study,  become  familiar  with  and 
apply  the  "comfort  chart,"  was  the 
urgent  advice  of  Dean  F.  Paul 
.Anderson,  University  of  Kentucky, 
to  the  engineers  and  salesmen  in 
attendance  at  the  recent  conference  55 
on  air  conditioning  at  the  Case 
School  of  -Applied  Science  in  Cleve¬ 
land.  This  advice  is  so  pertinent  and 
worth  while  that  it  and  the  chart  are 
rei)roduced  in  Electrical  World 
for  the  benefit  of  the  many  now  in- 
tere.sted  in  the  sale  and  use  of  air 
conditioning.  Explaining  the  chart 
Dean  Anderson  said:  55  50 

“For  years  and  years  we  have  all 
measured  temperatures  with  a  Fah¬ 
renheit  thermometer.  But  this  does  not  rejiresent  tem- 
jierature  as  far  as  humankind  is  concerned.  The  tem¬ 
perature  of  a  room  is  measured  by  another  temperature 
which  is  unseen ;  it  is  the  tenijierature  that  records  our 
sensitiveness  to  heat  and  cold,  and  it  has  been  called 
the  effective  temperature.  It  has  been  known  for  a 
great  many  years  that  there  did  exist  something  that 
was  conducive  to  a  comfortable  feeling  in  any  atmos- 
]ihere.  At  the  laboratory  of  the  American  Society  of 
Heating  and  Ventilating  Engineers  in  Pittsburgh  there 
was  undertaken  a  number  of  years  ago  a  study  research 
for  the  purpose  of  determining  whether  there  was  a  law 
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within  the  comfort  zone  of  dry  bulb  temperature  and 
wet  bulb  temperature  falling  on  any  line  of  effective 
temperature  gives  in  each  case  the  same  sensitive  heat 
reactions  to  the  human  being.  In  other  words,  the  at¬ 
mospheric  envelope  has  the  same  effective  temjierature 
in  every  one  of  these  various  combinations. 

“For  instance,  we  have  on  the  effective  temperature 
line  of  66  deg.  a  dry  bulb  temperature  of  80  deg.,  a 
wet  bulb  temperature  of  50  deg.,  which  means  a  relative 
humidity  of  about  5  per  cent ;  now  suppose  we  follow 
the  66  deg.  effective  temperature  line  until  we  reach  a 
relative  humidity  of  90  per  cent,  a  dry  bulb  temperature 


that  was  followed  absolutely,  showing  the  relationship 
of  temperature,  humidity  and  man’s  sensitive  apprecia¬ 
tion  of  heat  and  cold,  or,  in  other  words,  was  there  a 
law  that  measured  the  comfortableness  of  man.  What 
was  it  that  made  one  feel  on  a  spring  morning  different 
from  the  way  one  did  on  a  cold,  dreary  October 
morning? 

“It  was  found  that  there  is  a  relationship  between  dry 
bulb  temperature,  wet  bulb  temperature  and  air  motion 
which  is  just  as  invariable  as  the  law  of  gravitation. 
W^illis  N.  Carrier  a  number  of  years  ago  develoj^ed  what 
he  designated  the  psychrometric  chart.  The  psychro- 
metric  chart  was  the  first  expression  of  a  law  of  rela¬ 
tionship  between  humidity  and  temperature,  and  this 
psychrometric  chart  stands  like  the  Rock  of  Gibraltar. 
This  effective  tem])erature  principle  has  been  placed  on 
top  of  the  psychrometric  chart.  The  effective  tem- 
jierature  lines  take  an  angle  on  the  psychrometric  chart 
as  shown  on  the  comfort  chart.  This  particular  chart 
gives  you  the  psychrometric  chart  within  the  range  that 
man  lives,  and  it  also  prescribes  what  we  think  is.  within 
reasonable  limits,  the  comfort  zone. 

“The  dry  bulh  temperatures,  the  relative  humidities, 
the  effective  temperature  lines  and  the  wet  bulb  tem¬ 
peratures  are  indicated  on  the  chart.  .Any  combination 


of  67  deg.  and  a  wet  bulb  temperature  of  65  deg.  In 
other  words,  we  can  reduce  our  room  temperature  in 
winter  from  80  deg.  to  67  deg.  and  have  the  same  feeling 
of  comfort  by  merely  increasing  the  humidity. 

“The  comfort  condition  of  atmosphere  in  summer  is 
the  one  that  is  uppermost  in  our  desires  just  now.  This 
involves  two  things — reducing  the  temperature  of  the 
air  and  taking  out  some  of  the  humidity.  The  cooling 
unit  is  a  much-talked-of  development  just  now. 

“Look  at  tlie  comfort  chart  again :  We  have  a  dry 
bulb  temperature  of  84  deg.,  a  relative  humidity  of  about 
78  jier  cent,  which  corresponds  to  a  wet  bulb  tempera¬ 
ture  of  about  80  deg. ;  the  effective  temperature  is  78 
deg.,  or  far  outside  the  comfort  zone.  Now  suppose  we 
reduce  the  relative  humidity  from  78  per  cent  to  10  per 
cent,  leaving  the  dry  bulb  temperature  the  same ;  we 
would  then  have  an  effective  temperature  of  about  69 
deg.,  which  corresponds  to  a  wet  bulb  temperature  of 
about  55  deg.  and  is  in  the  zone  of  comfort. 

“The  practical  thing  to  do  in  this  case  would  be  to 
reduce  the  dry  bulb  temperature  from  say  84  deg.  to  75 
deg.  and  reduce  the  wet  bulb  to  64  deg.,  which  would 
bring  the  relative  humidity  down  from  78  per  cent  to 
about  56  per  cent  and  we  would  be  on  this  same  effective 
temperature  line  of  69  deg.  in  the  comfort  zone." 


\m 


ELECTRICAL  WORLD  — /m/r  25,1932 


SOUTH 


WEST 


Proc/uctive 
•activity  ■ 


Avei'age  monthly  manufactut’imq  acrivity 
'  \ ,  j923-i925=ioo  ,  :  *  1 1 ; 


and  steel  industry,  but  metal-working  gained  8  per  cent 
over  April,  though  still  very  low.  In  the  West  there  was 
no  such  abrupt  change.  The  downward  movement  was 
more  prolonged  but  less  rapid.  It  has  not  yet  ended, 
although  the  changes  are  quite  small.  The  average 
index  for  May  was  2.7  per  cent  down  from  April.  Fur¬ 
ther  losses  in  the  metal  and  forest  products  industries 
and  a  relapse  of  the  stone,  clay  and  glass  group  to  the 
March  level  were  not  wholly  compensated  by  gains  in 
chemicals,  foods  and  rubber. 


Late  in  1931  industrial  activity  in  the  South,  after 
holding  its  level  for  nearly  two  years,  fell  off  rapidly 
and  in  the  course  of  a  few  months  lost  about  20  per 
cent.  Reports  of  energy  consumption  in  various  kinds 
of  manufacturing  plants  received  by  the  Electrical 
World  indicate  that  this  downward  movement  has 
ceased.  The  average  of  industrial  activity  in  May  was, 
in  fact,  a  trifle  higher  than  in  April,  although  it  remains 
21  per  cent  lower  than  it  was  at  this  time  last  year. 
The  food  products  group  alone  is  higher  than  in  May. 
1931,  and  by  a  larger  margin — 12  per  cent — than  in 
April.  Textiles  continue  to  decline ;  so  does  the  iron 


Indices  of  Industrial  Activity  in  South  and  West 

Base:  Average  Month,  m3-19?a  -  100 

- -  -  South - - . -  West 

May.  April.  Mar.,  Feb.'.  Mav,  May,  April.  Mar., 
Industrial  Groups  1932  1932  1932  1932  1931  1932  1932  1932 

All  industry .  93.0  92.9*  95.2  104.1  118.2  94.0  90.2  97.0 

Chemuals .  130,2  117.0*  127.4  134.9  144.8  89.5  82.7*  81.1 

Food .  177.0  148.0  135.0  151.0  158.  I  115.5  114.8*  116.8 

Ironandsteel .  66.8  76.0  82.1  117.6  175.5  . 

Metal  working  plai'.ts .  64.7  59.8  60.6  68.8  95.6  . 

Metalsgroup .  66.0  69.0  72.6  96.0  140.7  36.8  38.0*  42.1 

Forest  produets .  38.2  44.5  48.4  60.8  71.0  117. 0  128.0  130.0 

Paperandpulp .  128.3  134.1*  148.0  140.5  167.4  131.2  123.1  132.3 

Rubber .  85.0  64.3  71.5  93.0  105.3  100.8  99.0  102.5 

Shipbuilding .  . .  101.7  100.7  86.4 

Stone,  clay  and glar.s .  126.4  148.9*  126.1  94.7  140.2  80.2  96.6*  78.0 

Textiles .  76.2  85.6  96.2  107.0  102.4  . 

*Revi8ion 


Electrical  Manufacturing  Leveling 


decline  is  not  abnormal.  Electrical 
manufacturing  is  closely  related  to 
the  machinery  and  metal-working  in¬ 
dustry,  but  its  decline  has  been  much 
less  severe  than  that  of  this  latter 
group.  The  present  rate  of  electrical 
manufacturing  activity  is  53  per  cent 
of  the  maximum  in  1929;  the  present 
rate  for  the  whole  metal-working  in- 

Monthly  Index  of  Electrical 
Manufacturing  Activity 

.Adjusted  to  26  working  days 
Base:  Average  Month,  1923-192.5 
Month  1929  1930  1931  1932 

January .  131.3  156.2  146.6  120.0 

February .  151.8  165.2  154.3  122.2 

March .  148  3  153.0  126.1  102.9 

.\pril .  154.6  164.9  138.1  95.6 

.  163.5  158.0  136.7  953 

170.5  160.2  135.2 

...  166.6  148.5  133.4 

...  155.4  152.2  126.9 

...  168.8  1500  132.6 

...  180.6  140.6  130.4 

..  169.5  137.5  126.9  . 

...  157.0  1324  123.5  . 

is  37  per  cent  of  the  maxi- 
Further,  during  the  past  few 
months  the  operations  of  quite  a 
number  of  the  rejxirting  plants  have 
been  holding  up  fairly  well.  Some 
are  doing  better  than  in  the  early 
Electrical  manufacturing  jilants  were,  in  the  average,  winter,  though  the  general  average  at  that  time  was  30 
about  as  active  in  May  as  they  had  been  during  April,  per  cent  higher. 

That  is,  after  a  period  of  decline  lasting  2^  years  with  Broadly,  it  appears  that  production  directly  for  the 
an  occasional  brief  interruption,  lately  accelerated,  and  consumer  market  is  going  on  at  a  steady  pace  and  in 

^':vere  enough  to  have  cut  the  rate  of  operations  in  half,  no  inconsiderable  volume,  while  heavy  manufacturing, 

we  now  have  a  month  that  shows  no  further  curtailment,  for  the  central-station  and  industrial  market,  continues 

Compared  with  other  industries  the  magnitude  of  the  to  reflect  the  lack  of  demand  for  additional  facilities. 


June . 

July . 

.4uguM . . . . 
September. 
October. . . 
November. 
December. 
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READERS’  FORUM 

Uniform  Rates  Should  Be  Made 

To  the  Editor  of  the  Mlkctrical  World; 

I  have  just  concluded  readinjj  tlie  very  interesting 
article  by  I’aul  M.  Downing,  vice-president,  N.E.L.A., 
in  the  June  11,  1932,  issue  of  Electrical  World, 
entitled  ‘‘Rate  Simplification  Needed.”  To  one  who  has 
devoted  years  to  encouraging  rate  simplification  in  the 
industry,  the  title  of  this  article  was  exceedingly  enticing 
and  it  was  read  with  avidity.  However,  after  so  much 
illumination  upon  the  existing  conditions,  to  he  con¬ 
fronted  with  the  concluding  statements,  among  which  is 
found  “The  writer  has  no  panacea  to  suggest,”  was  dis¬ 
heartening.  If  one  has  given  so  much  thought  to  the 
subject  and  ap])arently  so  much  investigation  to  exist¬ 
ing  rates,  it  offers  little  hope  to  those  interested  in 
accomplishing  that  which  is  suggested  to  find  at  the  end 
a  substantial  dismal  abyss,  or  perhaps  a  D'elphian  laby¬ 
rinth,  if  I  may  he  permitted  to  follow  the  author  in  some 
of  his  digressions. 

It  strikes  me  that  to  continue  the  motheaten  analogies 
so  frequently  attributed  to  the  housewife  is  not  only  not 
heljiing  in  the  solution  of  the  problem  hut,  rather,  is 
adding  fuel  to  the  flame.  Is  it  to  l)e  argued  that 
because  we  have  archaic  methods  of  doing  business  with 
certain  things  that  we  shall  continue  those  archaic  meth¬ 
ods  with  every  new  system  of  living  which  is  evolved 
in  the  future?  This  seems  to  be  a  fallacious  premise 
upon  the  very  face  of  things.  The  reference  to  the 
ordering  of  a  dozen  cans  of  “Carnation”  seems  beside 
the  jioint,  for  it  is  probably  true  that  the  jiarticular 
housewife  has  not  the  slightest  idea  of  the  quantity  of 
cream  contained  within  the  can  which  she  ordered.  How 
many  housewives  know  the  quantity  of  the  commodity 
which  they  purchase  by  can  which  is  actually  contained 
in  the  can?  To  be  sure,  by  law  we  have  attempted  to 
eliminate  dece])tion  by  requiring  that  the  quantity  which 
the  can  or  package  contains  shall  be  displayed  upon  the 
outside.  But  even  with  this,  how  many  housewives  know 
how  many  ounces  there  are  in  a  pint?  Again,  how  many 
radishes  or  carrots  are  there  in  a  bunch?  How  much 
egg  is  there  in  a  dozen  eggs? 

I  do  not  believe  that  the  electrical  industry  is  open 
to  so  much  criticism  as  this  article  would  imply.  On  the 
other  hand,  I  feel  that  the  electrical  industry  should  be 
commended  for  sticking  to  its  guns  and  not  being  swayed 
by  those  who  know  better,  but  are  continually  harping 
on  the  strings  of  the  uninitiated  instead  of  endeavoring 
to  jioint  out  to  those  unfortunates  that  they  can  learn 
what  a  kilowatt-hour  is  just  as  readily  as  they  know  what 
a  ()uart  is,  with  this  excejition,  that  they  cannot  see 
the  kilowatt-hour  as  they  can  see  the  quart.  The 
industry  must  find  some  way  of  definitely  translating 
the  intangible  article  which  it  sells  into  something 
tangible:  that  is.  of  educating  its  customers  to  apjireciate 
that  which  they  are  jiaying  for  in  the  form  of  the  work 
done  by  that  commodity.  This  is  not  impossible. 

It  is  distinctly  true  that  there  have  been  many  devices 
em])loyed  which  are  the  products  of  the  fertile  brains  of 
rate  exjx'rts,  and  which  sometimes  lead  the  customer  to 
a  state  of  “confusion  worse  confounded.”  But  why 
acce])t  this  situation  as  a  necessity?  .\s  Mr.  Downing 


says  very  cogently,  that  which  is  needed  is  co-operation, 
and  it  should  be  voluntary  co-operation,  not  that  brought 
about  by  a  drastic  order  from  some  regulatory  bo<ly. 
of  which  there  may  be  some  49  possible  forms  ere  long. 
It  lies  within  the  power  of  the  industry  to  co-ordinate 
this  situation.  It  lies  equally  within  the  power  of  the 
industry  to  abolish  a  multitude  of  exceptions,  riders, 
discounts,  etc.,  and  get  right  down  to  brass  tacks,  giving 
readily  understandable  rates  expressed  in  the  terms 
which  are  properly  and  desirably  applicable  to  the  par¬ 
ticular  industry. 

There  should  be  no  attempt  to  eliminate  the  element 
of  demand.  It  is  fundamental  that  each  customer  ought 
to  pay  his  fair  share  of  the  cost  of  that  which  he  pur¬ 
chases.  Unfortunately  it  has  been  the  policy  of  our 
civilization  to  look  askance  at  what  is  almost  axiomatic 
and  try  to  refrain  from  doing  the  right  and  proper 
thing.  Is  there  any  good  reason  why  the  electrical  indus¬ 
try,  which  has  endeavored  to  start  out  upon  the  right 
premise  and  make  its  charges  proportionate  to  the  service 
rendered,  should  now  about  face  and  return  to  the  dark 
ages  which  prevail  all  about  us,  and  which,  in  fact,  may 
have  much  to  do  with  the  jiresent  economic  situation  in 
which  we  find  ourselves?  It  is  not  time  to  do  such  a 
thing.  It  is  a  time,  however,  when  the  members  of  the 
industry  should  stand  up  and  be  counted.  It  is  a  time 
when  they  should  co-ordinate  so  as  to  bring  about  the 
impossibility  of  a  person  who  may  reside  in  the  East 
moving  to  the  West  and  finding  himself  confronted  with 
a  ])rice  for  an  identical  commodity  which  he  purchased 
in  the  East  which  is  founded  iqxin  an  entirely  difTerent 
form  of  expression.  Just  so  long  as  no  concerted  effort 
is  made  to  eliminate  this  situation  by  those  responsible 
for  the  industry,  just  so  long  will  this  or  a  worse  con¬ 
dition  exist,  for  past  experience  has  taught  me  that  if 
we  ever  reach  a  situation  where  the  rate  forms  are  the 
results  of  the  evolutions  of  the  brains  of  regulatory 
bodies,  we  will  have  a  situation  which  will  be  infinitely 
worse  than  that  which  now  confronts  us.  Industrv,  it 
is  up  to  you.  CHARLES  R.  VANNEMAN,* 

Consulting  Engineer. 

Albany,  X.  Y. 


Popular  Demand  for  Electric 
Appliances 

So  great  is  the  jiopular  demand  for  certain 
type.s  of  appliances  that  at  the  present  time  their 
sales  stand  out  as  the  best  of  almost  any  product. 

In  1931  it  is  estimated  that  900, OCO  electric 
refrigerators  worth  $216,000,000  were  sold,  also 
30,000  household  floor  machines  at  $1,680,000. 
686,648  vacuum  cleaners  at  $34,332,400.  707,303 
electric  fans  at  $10,170,532,  and  72,000  electric 
cookers  at  $489,000.  Certain  of  these  appliances 
right  now  are  exceeding  their  tremendous  sales  of 
a  year  ago.  Such  a  demonstration  must  convince  i 
even  the  most  hidelK)und  sceptic  of  the  merchan¬ 
dising  opportunities  that  the  jiroper  handling  of 
household  electrical  appliances  presents. 

P.  A.  O’CONNELL, 

President  Xatinnal  Retail  Dry  Goods  Assoeiation. 
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Men  of  the  Industry 


O.  B.  Reemelin  Vice-President  of 
Dayton  Utility 

O.  B.  Reemelin,  formerly  manager  of 
the  electrical  division  of  the  Dayton 
Power  &  Light  Company,  has  been 
appointed  vice-president  in  charge  of 
electric  operations  and  a  director  of  that 


company.  A  graduate  of  the  Uni¬ 
versity  of  Cincinnati,  College  of  En¬ 
gineering,  Mr.  Reemelin  went  to  Day- 
ton,  Ohio,  a  short  time  after  his  gradua¬ 
tion  and  was  appointed  in  September, 
1905,  as  engineer  in  the  underground 
construction  department  of  the  Dayton 
utility.  Three  years  later  he  was 
named  chief  inspector.  In  1913  he  was 
made  superintendent  of  the  company  and 
in  1915  general  superintendent.  In  the 
year  1925  Mr.  Reemelin  was  made 
manager  of  the  electrical  division. 

▼ 

Hexry  C.  Cummins,  a  vice-president 
of  the  Standard  Gas  &  Electric  Com¬ 
pany,  has  been  elected  a  member  of  the 
executive  committee  to  succeed  the  late 
Halford  Erickson. 

• 

H.\rold  J.  Waples  has  been  elected 
chairman  of  the  Public  Utilities  Com¬ 
mission  of  the  State  of  Michigan,  suc¬ 
ceeding  Robert  H.  Dunn,  who  continues 
as  a  member  of  the  commission. 

• 

VV.  B.  Hopkins  has  resigned  as  vice- 
president  and  engineering  manager  and 
as  a  director  of  the  Stone  &  Webster 
Engineering  Corporation,  New  York, 
effective  June  30.  Mr.  Hopkins’  future 
plans  have  not  yet  been  announced. 

• 

Henry  1.  Harriman.  chairman  of  the 
New  England  Power  Association,  has 
been  elected  president  of  the  National 
Chamber  of  Commerce  for  the  ensuing 
Near  to  succeed  Silas  H.  Strawn  of 


Chicago.  The  office  of  chairman  of  the 
board  was  left  vacant  with  the  retire¬ 
ment  of  Julius  H.  Barnes. 

• 

Gerard  Swope,  president  of  the  Gen¬ 
eral  Electric  Company,  received  the  de¬ 
gree  of  doctor  of  science  at  the  recent 
commencement  exercises  of  Washington 
University,  St.  Louis.  Mr.  Swope  is  a 
native  of  St.  Louis. 

• 

G.  W.  Milliken,  district  manager  of 
the  Southern  Colorado  Power  Company 
at  La  Junta,  has  been  made  vice-presi¬ 
dent  in  charge  of  sales  to  succeed  E.  F. 
Stone,  who  is  resigning  because  of  ill 
health. 

• 

Russell  H.  Ballard,  president  of  the 
.Southern  California  Edison  Company, 
Ltd.,  was  made  the  recipient  of  the 
honorary  degree  of  cfoctor  of  business 
administration  by  the  University  of 
Southern  California. 

T 

/.  E.  Harsh  Heads 
Middle  West  Division 

James  E.  Harsh,  vice-president  and 
general  manager  of  the  Empire  District 
Electric  Company  of  Joplin,  Mo.,  was 
elected  president  of  the  Middle  West 
Division  of  the  National  Electric  Light 
Association  at  the  convention  held  re¬ 
cently  in  Kansas  City,  Mo.  Mr.  Harsh 
entered  the  public  utility  field  in  1903 
as  a  meter  reader  with  the  Denver  Gas 


&  Electric  Company.  He  joined  the 
Empire  District  Electric  Company  in 
1909  and  served  as  new-business  man¬ 
ager  until  1912;  he  was  then  transferred 
to  Sedalia,  Missouri,  as  new-business 
manager  of  the  City  Light  &  Traction 
Company.  From  there  he  went  to 
Salina,  Kan.,  as  general  manager  of  the 
Light,  Power  &  Gas  Company.  His 
next  move  was  to  Lincoln,  Neb.,  as 


general  manager  of  the  Lincoln  Gas  & 
Electric  Company.  He  was  transferred 
to  Charleston,  W.  Va..  as  general  mana¬ 
ger  of  the  Virginia  Power  Company, 
which  position  he  held  until  transferred 
to  Joplin  as  general  manager  of  the 
Empire  company. 

T 

OBITUARY 

R.  J.  Wilder,  manager  of  the  Central 
Massachusetts  Electric  Company,  with 
headquarters  at  Palmer,  Mass.,  died  re¬ 
cently  in  that  city  after  a  protracted  ill¬ 
ness.  Mr.  Wilder  was  formerly  power 
sales  engineer  of  the  company  and  was 
active  in  the  New  England  division  of 
the  National  Electric  Light  Association. 

• 

Jean-Antoine  Arrighi  de  Caso- 
NOVA,  chief  engineer  of  the  Union  de 
l  Electricite,  Paris,  died  recently  in  that 
city  at  the  age  of  53.  Joining  this  or¬ 
ganization  in  1920,  he  directed  the  ex¬ 
tensions  of  the  huge  power  station  at 
Gennevilliers,  and  subsequently  the  re¬ 
construction  of  the  \'itry-Nord  station, 
and  finally,  the  recently  completed  power 
station  hitherto  known  as  Vitry-Sud.  but 
in  future  to  be  known  as  the  .Arrighi 
station. 

Dr.  Adolf  Krebs,  consulting  en¬ 
gineer,  died  suddenly  at  his  home  in 
Jamaica  Plain,  Boston,  Mass.,  June  15. 
Dr.  Krebs  was  born  67  years  ago  in 
Wiesbaden,  Germany,  and  obtained 
degrees  from  the  University  of  Berlin 
and  the  Charlottenburg  Polytechnic  In¬ 
stitute.  He  had  been  connected  with 
the  German  General  Electric  Company 
and  with  Siemens  &  Halske  in  im¬ 
portant  engineering  and  administrative 
positions,  having  been  secretary  to 
Wilhelm  von  Siemej|is  and  for  years  his 
chief  engineering  and*  financial  repre¬ 
sentative  in  South  American,  in  connec¬ 
tion  with  important  electric  develop¬ 
ments.  Dr.  Krebs  was  a  member  of 
various  technical  associations. 

• 

Gilbert  E.  Ryder,  vice-president  of 
the  Superheater  Company,  New  York 
and  Chicago,  died  May  17  at  his  home 
in  Larchmont,  N.  Y.,  from  a  sudden 
heart  attack.  In  1911  Mr.  Ryder  joined 
the  Superheater  Cdmpany  as  a  serv¬ 
ice  engineer,  and  he  was  elected  vice- 
president  in  charge  of  sales  and  service 
in  1921.  For  many  years  he  par¬ 
ticipated  actively  in  the  affairs  of  sev¬ 
eral  railway  associations.  He  was  born 
in  Minneapolis,  Minn.,  and  studied  en¬ 
gineering  at  the  University  of  Wiscon¬ 
sin  and  the  University  of  Illinois.  .After 
extensive  railroad  e.xperience  he  became 
associated  with  the  United  States  Geo¬ 
logical  Survey  and  subsequently  joined 
the  staff  of  the  Railway  Retnew  as  asso¬ 
ciate  editor  before  he  affiliated  himself 
with  the  Superheater  Company. 
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New  Equipment  Aval  lable 


Master  Switch  to  Regulate 
Control  Circuits 

A  new  master  switch,  known  as  type 
XX,  the  function  of  which  is  to  regulate 
the  control  circuits  of  a  magnetic  con¬ 
troller,  is  announced  by  the  Electric 
Controller  &  Manufacturing  Company. 
Cleveland,  Ohio.  It  is  designed  for  use 
where  a  maximum  of  three  points  of 
speed  control  in  either  direction  is  re- 
(juired. 

Some  of  the  outstanding  features  of 
this  switch  are :  Ball  bearings  of  the 
combined  radial  and  thrust  type, 
(juickly  renewable  contact  segments, 
contact  fingers  equipped  with  tips  made 
of  long-wearing  alloy  material,  dead 
l)locks  which  fill  the  intervening  spaces 
between  contacts,  etc. 

T 

Improved  Guy  Wire  Clip 

A  new  guy  wire  clip  that  can  be  in¬ 
stalled  in  a  few  seconds  without  serving, 
wrapping  or  the  use  of  special  tools 
has  been  announced  by  the  \V.  N.  Mat¬ 
thews  Corporation,  St.  Louis,  Mo.  A 
uniiiue  feature  of  the  clip  is  the  tongue 
in  the  center.  This  tongue  acts  as  a 
wedge  between  the  two  strands  and  pre¬ 
vents  the  clip  from  slipjiing  in  either 
direction.  The  clip  is  quickly  and  easily 
installed  by  simply  placing  it  over  the 
two  wires  so  the  special  non-slip  tongue 
fits  between  the  “strands,”  then  drawing 
the  flanged  sides  together  witli  an  ordi¬ 
nary  pair  of  pliers.  The  clips  are  avail¬ 
able  in  aluminum,  galvanized  iron  or 
copjier  and  are  furnished  in  five  sizes 
lor  4-in.  to  Lin.  strand. 

T 

A  HIGH  Ql’AI.ITY  .SLOT  I  XSl’LATIOX 
which  is  a  combination  of  varnished 
cambric  and  fish  paper,  making  the  ma¬ 
terial  of .  high  dielectric  and  tearing 
strength  and  great  flexibility,  known  as 
"Irv-O-Slot,”  is  announced  by  the 
Irvington  Varnish  &  Insulator  Com- 
|)any,  Irvington.  X.  J.  More  stable 
flexibility  is  accounted  for  by  the  var¬ 
nish  film  on  both  sides  of  the  fish  paper 
sealing  in  the  proper  amount  of  mois¬ 
ture,  it  is  claimed. 

• 

A  LINE  OF  CAPACITOR  MOTORS  kliowm 
as  type  RZH,  which  are  condenser- 
start,  condenser-run.  split-phase  motors, 
the  condenser  capacity  varied  from  start 
to  run  by  means  of  a  switch  and  an 
auto-transformer,  is  announced  by  the 
Wagner  Electric  Corporation,  St.  Louis, 
Mo.  The  conduit  box  is  an  integral 
part  of  the  condenser  box,  effecting  a 


neat  arrangement,  with  no  separate 
terminal  box  on  the  motor  frame.  Re¬ 
movable  front  gives  easy  access  to  lead 
connection.  They  are  available  as 
rigid-mounted  or  rubber-mounted  mo¬ 
tors,  drip-proof  or  totally  inclosed. 

T 

Power-Operated 
Telescoping  Pole  Derrick 

A  power-operated  telescoping  derrick 
that  sets  short  poles  or  works  under 
low  heads  at  a  minimum  height  of  16  ft. 
or  raises,  by  motor  power,  to  any  height 
up  to  22  ft.  above  the  gr<nmd  for  han¬ 
dling  long  poles  is  a  recent  improve¬ 
ment  announced  for  the  “Highw’ay,” 


model  ''HC”  earth-boring  machine.  The 
new'  derrick  is  built  into  the  boring  unit 
as  an  integral  part.  It  consists  of  two 
sections  of  seamless  heat-treated  steel 
tubing,  the  upper  one  of  which  tele¬ 
scopes  into  the  lower  under  the  control 
of  the  motor. 

Power  is  taken  through  the  boring 
head  and  applied  to  the  upper  section 
through  a  worm-and-rack  arrangement. 
Control  is  by  means  of  a  lever  mounted 
on  the  lower  tube  support  within  con¬ 
venient  reach  of  the  operator.  When  at 
minimum  height  the  boring  machine 
leveling  device  permits  the  derrick  to 
rest  horizontally  on  the  truck  platform 
out  of  the  way  for  traveling  or  storing. 
When  the  truck  is  backed  into  working 
position  a  slight  movement  of  the 
power-leveling  control  brings  the  der¬ 
rick  into  vertical  position  in  a  few 
seconds’  time.  Another  movement  of 


the  derrick  control  lever  raises  the  der¬ 
rick  to  the  required  height  quickly  and 
easily. 

T 

Split-Second  Supervisory 
Control  With  Two  Wires 

Designed,  not  to  supersede  existing  sys¬ 
tems  but  to  be  applied  where  extremely 
high  speed  is  desirable,  a  new  type  of 
supervisory  control  which  eliminates  the 
time  delay  of  previous  selective  systems 
by  direct  selection  of  the  desired  equip¬ 
ment  instead  of  by  the  step-by-step 
method  is  being  offered  under  the  name 
ot  “Polaricode”  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
With  only  two  wires  any  one  of  25 
units  can  be  selected  iir  less  than  0.8 
second. 

“Polaricode”  operates  by  the  use  of 
single  electrical  impulses,  directly  select¬ 
ing  the  desired  one  of  a  distant  group 
of  relays.  Polarized  selection  is  ob¬ 
tained  by  the  use  of  “Rectox”  valves 
with  standard  telephone  type  relays. 
The  “Rectox”  valve  is  a  dry  type  recti¬ 
fier  with  no  moving  parts  and-  is  a  time- 
proved  unit  in  service  of  this  character, 
it  is  said.  Maintenance  is  not  required 
and  it  has  a  long  life. 

Distinctive  features  of  “Polaricode” 
control  are  claimed  as:  High  speed,  re¬ 
liability,  simplicity,  safety,  line-wire 
economy,  parallel  station  operation, 
anti-pumping  control,  remote  metering 
and  synchronizing,  raise-lower  control 
and  all-relay,  steel-panel,  dustproof  con¬ 
struction. 

T 

.\n  EI.KCTRIC  AMMOXIA  DTS.SOCIATOR 

which  yields  a  dry  gas  containing  75 
per  cent  hydrogen  and  25  per  cent  nitro¬ 
gen  is  announced  by  the  Ajax  Electric 
Company,  Inc.,  Philadelphia,  Pa.  Due 
to  the  purity  of  the  raw  material,  anhy¬ 
drous  ammonia,  the  gas  produced  is  not 
contaminated  with  any  hydrocarbons, 
oxygen,  oil  or  sulphur.  A  standard  cyl¬ 
inder  of  100  lb.  ammonia  w'ill  yield 
4.500  cu.ft.  of  dissociated  gas.  These 
dissociators  come  in  the  following  stand¬ 
ard  sizes;  50,  150,  300  and  50^  cu.ft. 
per  hour  capacity. 

• 

A  WATT-IIOUR  DEMAXn  REGISTER,  type 
DR,  which  combines  the  regular  watt- 
hour  meter  register  with  the  scale  and 
pointers  of  an  indicating  block-interval 
demand  meter  is  announced  by  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  By  replacing  the  regis¬ 
ter  and  cover  of  a  standard  single-pha-i 
or  polyphase  OB  watt-hour  meter  with 
this  new  register  and  special  cover 
the  type  OB  meter  is  converted  into 
an  indicating,  block-interval,  demand 
meter.  After  this  change  has  been  made 
the  meter  will  indicate  the  maximum 
demand  and  integrated  kilowatt-hours. 
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Reduce  installation  cost , . . 

Save  space . . . 

Improve  appearance , , , 

with  G-E  Combination  Magnetic  Switches 


T  TTILIZE  a  General  Electric  combination  magnetic 
U  switch  and  you  reduce  installation  cost.  The  cost 
of  installing  a  combination  magnetic  switch  is  much 
lower  than  for  an  installation  of  individual  devices. 
Because  General  Electric  combination  magnetic  switches 
are  of  extremely  compact  design  and  occupy  much  less 
wall  space  than  that  required  for  mounting  separate 
devices,  you  also  save  space.  And  because  a  much  neater 
and  more  attractive  mounting  can  be  made,  you  improve 
appearance.  These  advantages  are  worth  considering. 

Avail  yourself  of  complete  information  about  G-E  com¬ 
bination  magnetic  switches.  Two  descriptive  publi¬ 
cations,  GEA-1587,  and  GES-791,  are  at  your  disposal, 
and  will  be  sent  upon  request  to  your  nearest  G-E 
office,  or,  if  more  convenient,  address  General  Electric 
Company,  Industrial  Department,  Schenectady,  New 
York. 


Whtrt  G-E  comtinatim  switch  contains 
a  ttst  jack,  tests  may  be  effectively  and 
quickly  made.  Here  is  CONVENIENCE 


circuit  cannot  be  closed. 
SAFETY 


Circuit  closed — cover  cannot  be  opened. 
SAFETY 


ELECTRIC 


GENERAL 
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THIS  WIRE 


MAKES 


Xante 
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39  years' 

service 

has  proved  the  superiority  of 

ORANOEBIIRO 
FIRRR  COADFIT 


The  thousands  of  miles  of  Oranf^eburft 
Fibre  Conduit  in  use  today  vouch  for  its 
dependability  in  protectint^  undert^round 
circuits.  Supplied  in  uniform  lenitths,  it  is 
easy  to  install,  costs  little  to  handle.  Stocks 
carried  at  the  manufacturinf^  plants  in 
Orantteburft,  N.  Y.;  Richmond,  Ind.,  and  in 
all  larger  cities  insure  prompt  shipments. 


ORAKEBURff 


The  Fibre  Conduit  Co. 

ORANGEBURG,  N.  Y.  . - 


SOLE 

SELLING 


Johns  -Memyille 


292 

Madison 
Ave., 
N.  Y.C 


PERMANENT 

CIRCUITS 


.•\n  a.shj)it  is  probably  as  tou^h  a  place  as  there  is 
for  wiring  to  resist  failure. 

Fumes,  beat,  steam  and  moisture  filled  ducts 
attack  light  and  power  wiring  and  frecjuent  failure 
not  only  takes  place — but  is  expected ! 

Yet  continuous  outage  and  maintenance  is  not 
ncces.sary  at  all.  It  can  be  easily  overcome  by  the 
proper  selection  of  wire  built  to  operate  without 
failure  under  these  severe  conditions. 

The  Rockrf.stos  Wire  illustrated  will  meet 
every  condition  from  complete  submersion  to 
250°  F.,  without  failure — and  indefinitely. 

This  wire  is  insulated  with  permanent  asbestos, 
applied  and  impregnated  by  the  Rockbestos  Pro- 
ci:.ss.  It  is  toppeil  with  a  lead  sheath,  making  a 
universal  wire  to  operate  anywhere  under  the  most 
severe  conditions. 

It’s  made  in  sizes  up  to  2,000,000  C.M.  and  for 
voltages  up  to  7,500. 

Let  us  send  you  a  sample  of  this  Type  EL  wire 
and  show  you  further  how  failureproof  it  is. 
Address.  Ro(.  ki?kstos  Products  Cori’or.\tion,  297 
Nicoll  Street,  New  Haven,  Connecticut. 


ROCKBESTOS 

•--tfie  wire  witfi  permanent  insulation 
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. . . . . 

3  .  ( 6 )  E 

I  ,  CSE^  Aimeo  S-16  Model 

I  .  ‘  WIRE  ENAMELING  MACHINE  | 

I  E'laiDels  Wire  28  B.  &  S.  to  30  B.  &  S.  Gauge  | 

I  ^  ^  BALL-BEARING  THRIOUT  | 

I  ^  MOTOR  DRIVEN  | 

I  .  Electric  Heated  Oven  with  Therinostatie  = 

i  ’  Control  I 

1  No  Thru-Metal  in  Oven  to  Radiate  Heat  | 

I  IHS*  , ,  '  Simplein  Design  1 


and  Ease  of 
Operation 
Maintenance 
Cost  is  Low 


M 


merican" 

JNSULAFISG 

lUACHINEPOr 

iWcowtiRAivir 


SF  Cl>  Huntingdon  St 

=  f  DU'LADELPHIAIir  »  i 

I  rENNSYLVANIA  U. jA.  | 
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HARD  PORCELAIN 

For  Electrical  Specialties 


IN  PLACES  LIKE  THIS 
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i  IMPERIALPORCELAIN  WORKS  Inc.  i 


j  TRENTON,  N.  J. 
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. . . 

®LAVITE  INSULATION ,  | 

Combines  High  Dielectric  Strength  | 

Wonderful  Heat  Resisting  Qualities  | 

Great  Mechanical  Strength  | 

Ask  for  Booklet  I 

D.  M.  STEWARD  MFC.  CO.  I 

Chattanooga,  Tenn.  I 


R(K'kbest(is  Products  Corp.,  297  Nicoll  St.,  New  Haven 
Without  obligation,  send  me  a  sample  of  your  Type 
EL  failureproof  wire. 


June  25, 1  ^22 
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City  and  State 


Bakelite  Laminated — the  material  that 
serves  a  dual  purpose  in  Refrigeration . . . . 


ff  ater  Cooler  made  by  If'estinghoiise  Electric  &  Mfg.  Co.,  E.  Pittsburg,  Pa. 


Designers  of  mechanical  refriger¬ 
ation  equipment  long  have  recog¬ 
nized  the  advantages  of  Bakelite 
Laminated  for  electrical  insulation 
— its  dielectric  strength,  resistance 
to  extremes  of  heat  and  cold,  and 
to  acids,  oils  and  moisture.  It  is 
only  recently  that  they  have  come 
to  realize  the  beauty  and  value  of 
Bakelite  Laminated  for  exterior 
finish  of  cabinets. 

The  advantages  of  Bakelite  Lami¬ 
nated  for  refrigerator  cabinets  is 
splendidly  demonstrated  by  the 

BAKELITE  CORPORATION,  217  ] 

BAKELITE  CORPORATION  OF 


Westingliouse  water  cooler.  Here 
the  permanently  rich  sheen  of  deep 
black  Bakelite  Laminated,  serves  as 
an  effective  foil  for  the  bright 
chromium  inlays,  corner  trim,  and 
fittings. 

Designers  and  manufacturers  of 
electrical  appliances  are  invited  to 
consider  the  versatile  character  of 
Bakelite  Laminated,  and  its  adapta¬ 
bility  to  decorative  as  well  as  utility 
purposes.  Our  engineers  w  ill  be  glad 
to  cooperate  with  you  in  adapting 
Bakelite  IMaterials  *to  your  special 

irk  Avenue,  New  York,  N.Y...635  Wesi 

CANADA,  LIMITED,  163  Dufferin 


needs.  You  may  find  much  of  inter¬ 
est  in  our  Booklet  3L,  "Bakelite 
Laminated”,  which  further  describes 
this  material,  its  properties  and 
uses.  Why  not  write  for  a  copy? 


Twenty-Second  Street,  Chicago,  Ill. 

Street,  Toronto,  Ontario,  Canada 
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For  Supervisory  or  Miniature  Control 

LATOX  LEAD  COVERED  CABLE 

Many  of  the  smaller  substations  of  electric  light  and  power  companies  and 
electric  railways  are  operated  by  so-called  "supervisory  control”  from  the 
load  dispatchers  office — which  may  be  located  a  mile  or  more  from  the 
substation.  Switches,  transformers,  cable  circuits,  and  metering  devices  are 
"cut  in”  and  "cut  out”  through  sensitive  relay  apparatus  which  usually 
operates  at  125  volts  A.C.  or  250  volts  D.C.  with  very  small  current  values 
— I  ampere  or  less. 

LATOX  Lead  Covered  Cable  is  a  new,  dependable  type  of  cable  for  super¬ 
visory  or  miniature  control  service.  The  copper  conductors  are  insulated 
with  a  thin  layer  of  LATOX,  a  new  type  of  rubber  insulation  made  directly 
from  rubber  latex. 

The  insulated  conductors  combine  the  advantages  of  rubber  and  paper 
insulation.  LATOX  rubber  insulation  is  put  on  the  conductors  evenly  and 
thinly  to  obtain  the  light  weight  and  small  diameter  of  paper  insulated 
cables  and  has  the  dielectric  strength  of  rubber  insulation  which  insures 
against  voltage  breakdown.  LATOX  insulation  does  not  absorb  water.  It 
is  practically  pure  vulcanized  rubber,  has  exceptionally  long  life  and  retains 
those  qualities  which  make  rubber  the  best  insulation  yet  devised  for  wires 
and  cables. 

Further  information  will  be  furnished  upon  request. 

SlMPralRE&CABlE® 

MANUFACTURERS 

79  SIDNEY  ST..  CAMBRIDGE  A,  BOSTON 

NEW  YORK  PHIIADELPHIA  CLEVELAND 
JACKSONVILLE*  CHICAGO  SAN  FRANCISCO 


—  RELIABILITY— 

The  story  of  MOLONEY  reli¬ 
ability  is  told  and  retold  in  the 
years  of  satisfactory  service  on 
whatever  type  of  installation 
MOLONEY  TRANSFORMERS 
are  used. 

MOLONEY  ELECTRIC  CO. 

ST.  LOUIS,  MO. 

Offices  in  the  principal  cities 


10,000  Kva.  Air  Blast 
Transformer,  115,000 
Volts  Hitfh. 
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Now ... 

You  can  use  Vectors 

in  solving  problems  that 
occur  in  meter  work! 


— for  the  man  with  limited 
mathematical  training. 

for  years  we  have  tried  to  got  a 
hook  like  this,  a  simple,  non-mathe- 
niatieal  explanation  of  the  theory 
of  the  Vector  and  its  manipulation 
in  the  representation  of  alternatinir 
voltagres  and  currents.  Now  we 
have  it.  It  has  grown  out  of 
Professor  Canfield’s  classes  for 
melernien  conducted  in  conjunction 
with  the  National  Meter  Committee 
of  the  N.E.L.A.  It  is  just  the  book 
that  electric  utility  metermen  and 
many  other  electrical  workers  have 
long  awaited. 


Vector  Representation 
for  Electrical  Metermen 

by  D.  T.  CANFIELD 

Associate  Professor  of  Electrical  Engineering,  Purdue  University 

180  pages,  5hx8,  59  illustrations,  $2.00 

This  book  is  really  simple,  practical,  understandable;  it  sets  aside 
once  for  all  the  notion  that  a  vector  is  something  only  a  college 
professor  can  understand.  Many  of  the  problems  contained  in 
Part  II  with  their  worked  out  solutions  are  actual  problems  that 
have  come  up  on  meter  jobs  and  were  suggested  by  metermen  for 
inclusion  in  the  book. 

Some  of  the  topics  fully,  clearly  discussed  and  explained  in 
this  book: — 

—classification  of  polyphase  systems; 

— generation  of  three-phase  voltages; 

— the  Y-connection; 

— the  Delta-conne<'tion; 

— the  two- wattmeter  method  of  measuring  power  in  a  three- 
phase  system; 

—effect  of  power  factor  upon  the  wattmeter  readings; 

— wattmeter  readings  at  power  factors  of  60  per  cent  and 
less; 

—determination  of  whether  a  wattmeter  reading  is  positive 
or  negative; 

— importance  of  phase  rotation; 

— (‘xamples  of  improper  connections  in  three-phase,  three- 
wire  metering; 

— two  element  polyphase  wattmrter  method; 

— principles  of  reactive  volt-ampere  metering; 

— use  of  the  phasing  transformer; 

— measuring  reactive  kilovolt-amperes  in  a  three-phase,  four- 
wire  system; 

— etc.,  etc. 

Examine  this  book  for  10  days  FREE 
Send  this  coupon  now 


FREE  EXAMINATION  COUPON 

McGraw-Hill  Book  Co„  Inc.,  330  West  42d  Street,  New  York,  N.  Y. 

You  may  send  me  Canfield  —  VI-XTOR  REPRESENTATION  FOR 
EEEfTRICAI,  METERMEN,  $2.00  postpaid,  for  10  days’  FREE 
EXAMINATION.  I  agree  to  remit  for  it  or  return  it.  postpaid, 
within  10  days  of  rewdpt. 


City  and  State 


Official  Position  . 

Name  of  Company . 

(Books  sent  on  approval  to  retail  purchasers  in  the  U.  S.  and 
Canada  only.)  \V.  0-25-32 


UP 

THERE— 

Wilson 

Gloves 

GIVE  REAL 
PROTECTION 


Recent  improvemcnb  in  WILSON  Gloves  have  in¬ 
creased  their  dielectric  stren3th  until  resistance  to  lealcase 
far  exceeds  the  A  S  T  M  requirements. 

Recent  reductions  in  the  prices  of  WILSON  Gloves  make 
them  more  than  ever  the  most  economical  sloves  you  can  buy. 

WILSON  Gloves  are  made  in  both  acid  or  steam  cured 
types — with  conventional  straight  fingers  or  with  the  exclusive 
Wilson  "Curved-for-Comfort"  fingers. 

You  will  find  in  the  Wilson  line  just  the  glove  your  men 
prefer  to  wear — and  you  can  be  sure  it  will  give  them  the 
utmost  protection  at  the  lowest  cost  in  years. 

We  will  be  glad  to  send  a  pair  of  the  newly  improved  steam 
cured  glove  to  any  central  station  on  receipt  of  requisition — 
r.o  charge. 

Send  for  catalog  and  new  prices 
on  the  Wilson  Line. 


THE  WILSON  RUBBER  CO. 

Spedslists  in  RUBBER  GLOVES  and  the  WORLD  S 
LARGEST  MANUFACTURERS 

Canton  »  Ohio 
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Transformers  I 
for  TESTING  I 

— Built  to  meet  your  f 
particular  requirements  | 


Manufacturers  of 

Transmission  Towers .  .  .  Radio  Towers 
Tracyfiers  for  Steam  Purification.  .  .  . 

Fabricated  Steel  Buildings . 

1  Clamshell  Buckets  .  .  .  Gas  Cleaners 

mI  Electroforged  Steel  Grating . 

^rAjy'.  Fly  Ash  Dust  Collectors  .... 


Testing  Transformers  most  frequently  will 
provide  more  efficient  results  if  especially 
designed  for  the  particular  purpose  for 
which  they  are  needed.  The  manufacture  of 
such  equipment  for  the  electrical  industry 
has  been  one  of  the  principal  activities  of 
American  Transformer  Company  for  nearly 
a  third  of  a  century — and  AmerTran  appa¬ 
ratus  is  now  giving  dependable  service  in 
many  of  the  largest  laboratories  and  indus¬ 
trial  plants.  Our  engineers  would  welcome 
the  opportunity  of  recommending  equipment 
suitable  for  your  requirements. 


AMERICAN  TRANSFORMER  COMPANY 

Transformer  builders  for  over  31  years 

170  EMMET  ST.  NEWARK,  N.  J. 


AMERTRAX 

TRANSFORMERS 


I  BLAW  ■  KNOX  COMPANY,  PIUft>ur9h.  Pa.  ...  Offieat  in  Principal  CHia< 
I  PaciRe  Coast  Division  .  .  .  Blaw-Knox  A  Western  Pipe  Corp.,  San  FraneiKO 


ill  COA 
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Equipment  § 
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Company 


ClevelAtul 
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STANDARDIZE  ON  SHERMAN 
SPLICING  SLEEVES 


Three  types  cover  practically 
every  need:  Manufactured  to  a  definite 
high  quality  standard  characteristic  of  all 
Sherman  products  these  splicing  sleeves  offer 
you  true  economy. 

Samples  will  acquaint  you  with  the  outstand¬ 
ing  value  of  these  splicing  sleeves.  Request 
them  at  once  and  inspect  their  advantages. 
The  right  is  reserved  to  charge  for  large  sizes. 
Credit  is  granted  if  samples  are  returned. 


Sherman  Tinned  Splicin$i  Sleeves 
(Split  Connectors) 

Manafarliirrd  in  arrordanre  with  SriiJC'IFICA- 
TIONS  SUG«ESTKf>  BY  THE  N.  E.  T.  A. 
COMMITTEE 

Tensile  strength  ample  —  so  designed  that  when  properly 
soldered,  the  wire  will  break  before  loosening  In  the  Sleeve. 
Tests  Indicate  that  none  of  the  Sleeves  had  any  tendency 
to  overheat.  Can  be  used  on  either  round  or  sector  shaped 
cable.  The  dead  soft  anneal  allows  a  very  tight  mechani¬ 
cal  clamping  of  the  Sleeve  around  the  conductor  before 
soldering. 

Finish  —  All  surfaces  are  smoothly  tinned.  The  solder 
alloy  used  Is  recommended  as  best  practice,  due  to  the  ease 
and  quickness  of  soldering  the  wires  In  the  Sleeves.  All  out¬ 
side  edges  are  smoothly  rounded.  Sizes  under  No.  23 
packed  in  neat  cartons  for  shelf  stock.  Larger  sizes  Indi¬ 
vidually  wrapped. 


Sherman  Figure  Eight  Double  Tube  Sleeves 

These  Sleeves  are  manufactured  to  well  known  Sherman 
Standards  from  extra  quality  electrolytic  copper  of  high 
conductivity.  They  are  seamless  and  free  from  burrs.  Of 
correct  temper.  Packed  in  neat  cartons  for  shelf  stock. 
The  name  ''Sherman"  on  the  carton  insures  dependability. 


Sherman  Oval  Single  Tube  Copper  Sleeves 

Oval  end  sleeves  are  manufactured  In  accordance  with 
SPECIFICATIONS  SCGOESTEI)  BY  THE  N.  E.  L.  A. 
COMMITTEE.  Tney  are  manufactured  with  Sherman  pre- 
insion  from  highest  grade  electrolytic  copper  tubing.  Free 
from  burrs  and  of  the  proper  temper.  Each  sleeve  Is 
stamped  with  the  name  ''Sherman"  and  carefully  marked 
package  insures  selection  of  proper  sizes.  Pack^  In  neat 
cartons  for  shelf  stock. 
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Save  $1440  a  year 
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HIS  saving  is  accomplished  in  the 
instance  exemplified  in  the  above  fac¬ 
simile  power  bills,  the  figures  of  which 
are  based  on  an  actual  case.  The  data 
pertaining  to  the  installation  are  as 
follows:  *  Power  is  supplied  at  2300 
volts,  60  cycles  and  metered  on  the 
primary  of  a  450  Kv-a.  transformer 
bank.  A  125  Kv-a.  Permittor  is  perma¬ 
nently  connected  to  the  2300  volt  side 
of  the  bank,  through  expulsion  type  fuse 
cutouts.  *  The  power  rate  provides  for 
a  KW  demand  charge  and  an  energy 
charge.  Billing  demand  is  adjusted  to 
70  per  cent  power  factor.  *  A  monthly 
savings  of  some  $120.00  is  realized,  with 
a  total  investment  of  less  than  $1,600.00. 


MFC.  CO. 


The  case  is  not  exceptional  but  typical  of 


Battle  Greek,  Mich. 

Headquarters  for  Terminals 
Sherman  makrt*  a  high  quality,  complete,  and  economical  line 
of  termlnalN  for  the  endH  of  the  ca2>leH  and  wlreH.  They  are 
now  generally  accepted  an  the  proper  termlnalH  to  UKe  be- 
cauHe  of  their  exclunive  advantageH  and  economy. 

Ask  for  Descriptive  Literature 


its  kind. 


PRODUCTS  PROTECTION  CORP. 

Affiliated  uith 

THE  SAFETY  CAR  HEATING  AND  LIGHTING  CO. 
75  West  St.,  New  York,  N.  Y. 

Factory:  New  Haven,  Conn. 
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WHEN  IN  NEED  OF  ELECTRICAL  REPAIRS  .  .  •  CALL  THE  C-E.  SERVICE  SHOP 


When 

you  change  over  your  system- 


let  your  G-E  SERVICE  SHOP  help  you 


TF  the  time  has  come  to  change  cycles — for  a  single  plant  or  a 
whole  community  —  the  nearest  General  Electric  Service 
Shop  is  completely  equipped  to  rewind  and  recondition  the 
apparatus. 


From  the  largest  industrial  machine  to  the  fractional-horse¬ 
power  motors  on  domestic  appliances,  the  Service  Shop  will 
handle  the  whole  job  in  the  shortest  time  consistent  with 
General  Electric  standards  of  workmanship. 

When  the  Atlanta  G-E  Service  Shop  was  called  on  by  the  Broad 
River  Power  Company  to  assist  in  changing  over  the  City  of 
Columbia,  S.C.,  a  temporary  shop  was  set  up  in  the  latter  city,  and 
800  motors,  ranging  from  150  horsepower  to  1  /4  horsepower, 
were  changed  from  40  to  60  cycles — all  without  interrupting 
service. 


'For  a  single  plant  or  a  whole  community’ 


General  Electric  Service  Shops 
provide  complete  equipment 
and  factory-trained  personnel  at: 


Atlanta 

Buffalo 

Chicago 

Cincinnati 

Cleveland 

Dallas 

Detroit 

Erie 


Lynn 

Milwaukee 

Minneapolis 

New  York 

Philadelphia 

Pittsburgh 

Pittsfield 

St.  Louis 


This  is  typical  General  Electric  Service — such  as  the  G-E  shop 
nearest  you  is  prepared  to  render. 


Fort  Wayne 
Houston 
Kansas  City 
Los  Angeles 


Salt  Lake  City 
San  Francisco 
Schenectady 
Seattle 


GENERAL 


91-66 

ELECTRIC 


SERVICE  SHOPS 
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WILLIAM  A.  BAEHR 
ORGANIZATION.  Inc. 

Engineers — Accountants — Managers 
231  South  La  Salle  St. 
CHICAGO 


BARKER  &  WHEELER 

Utility  and  Industrial  Valuations.  Design 
and  ('onslriiclion  of  Power  Systems.  Water 
Supplies.  Sewerage  and  Sewage  Disposal. 
F.-ictory  Productiuii  and  Cost  Control 
Systems. 

11  Park  Place,  New  York  City 
36  State  St.,  Albany,  N.  Y. 


BLACK  &  VEATCH 

Consulting  Engineers 

Water,  Steam  and  Electric  Power  Invest!- 
gatioiis.  Design.  Snirervision  of  Construc¬ 
tion.  Valiiatlun.  Tests  and  I.atioratory 
Service. 

MiltUiil  liiii tiling.  Kansas  City.  Mo. 


J'IHE  services  of 
the  Consulting 
Engineer  is  a  real 
economy  —  nvith  his 
wide  and  varied  knowl¬ 
edge  and  experience , 
he  can  usually  be  of 
great  assistance  in  the 
solution  of  difficult 
problems. 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING — REORGANIZATION — 

DESIGN — CONSTRUCTION 
of 

INDUSTRIALS  and  PUBLIC  UTILITIES 
Chicago  New  York  San  Francisco 


SARGENT  &  LUNDY 

Incorporated 
ENGINEERS 
20  North  Wacker  Drive 
Chicago,  Illinois 


W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Lines.  Appraisals  and  Reports 

(51 S  Dwight  Bldg..  Kan.sas  City.  Mo. 


BYLLESBY 

ENGINEERING  AND  MANAGEMENT 
CORPORATION 

331  S.  LaSalle  Street.  Chicago 
New  York  Pittsburgh  San  Francisco 


HOOSIER  ENGINEERING 
COMPANY 

Erecting  Engineers 
Transmission  Lines,  Substations 

20  North  Wacker  Drive.  Chicago.  III. 
226  Broadway,  New  York 
Thompson  Bldg..  Seattle,  Wash. 


STEVENS  &  WOOD 

Incorporated 

INVESTIGATIONS— REPORTS 
APPRAISALS 


120  Broadway 


New  York 


EDWARD  J.  CHENEY 

ENGINEER 

PUBLIC  UTILITY  PROBLEMS 

(51  Broadway  New  York 


GEO.  L.  HOXIE 

Consulting  Engineer 

ENGINEERING  ECONOMICS 
601  W.  5th  St.  Los  Angeles,  Cal. 


HOWARD  M.  TURNER 

Consulting  Engineer 

Investigations.  Valuations.  Plans.  Super¬ 
vision  of  Con.'lruction  —  Water  Power. 
Water  Supply.  Public  Utilities. 

12  PEARL  ST..  BOSTON 


HUGH  L.  COOPER  &  CO. 

General  Hydraulic  Engineering,  including 
the  design,  financiiig,  construction  and 
iiiaiiugenieiit  of  hydro-electric  power  plants. 


101  Park  Ave. 


New  York 


CHARLES  F.  LACOMBE 
WILLIAM  S.  LEFFLER 

Engineers 

Public  Utility.  Administrative 
Economic  and  Municipal  Problems. 
Uo-it  Aniysis. 

Inducement  Rale  Development. 
Rate  Cases — Appraisals. 

11  West  42nd  St..  New  York 


M.  J.  DALEY  &  CO.  INC. 

SPECIALIZING  IN  THE  CONSTRUCTION  OF; 

Railroad  Electrification. 
Transmission  Systems. 

Power  House  and  Sub-Stations. 
Electrical  Installations. 


1(164  Main  Street 


Springfield.  Mass 


ELECTRICAL  TESTING 

LABpRATORIES 

Electrical  and  Mechanical  Laboratories 
Tests  of  Electrical  Machinery,  Apparatus 
and  Supplies.  Materials  of  Construction. 
Coal.  Paper,  etc.  Inspection  of  Material  and 
Apparatus  at  Manufactories. 

80th  St.  and  East  End  Ave.,  New  York 


FRANK  F.  FOWLE  &  CO. 

Electrical  and  Mechanical 
ENGINEERS 


221  No.  La  Salle  St. 


Chicago,  III. 


W.  S.  LEE  ENGINEERING 
CORPORATION 

CONSULTING  ENGINEERS 

Hydro-Electric  Developments. 

Central  Steam  Stations. 

Industrial  Buildings. 

Institutional  Buildings. 

536  Fifth  Avenue.  Power  Building, 
New  York  Charlotte.  N.  C. 


CHAS.  T.  MAIN.  Inc. 

ENGINEERS 

Public  Utilities  and  Industrials 
Reports — Electrical  Designs — Valuations 
Supervision  of  Construction 

201  Devonshire  Street,  Boston,  Mass. 


DANIEL  W.  MEAD 
F.  W.  SCHEIDENHELM 

Consulting  Engineers  . 

Hydro-electric  Developments.  Water  Supply. 
Irrigation.  Drainage.  Flood  Control. 

New  York  City.  60  Church  St. 


Waggoner  Construction  Co. 

Public  Utility  Construction 

Transmission  and  Distribution 
Underground  or  Overhead — Gas  and  Electric 
Street  Lighting  Installations 

2  Cannon  Street.  Poughkeepsie.  N.  Y. 


The  J.  G.  White 
Engineering  Corporation 

Engineers — Constructors 

Oil  Refineries  and  Pipe  Lines.  Steam  and  Water 
Poner  PI;iiUi.  Ti ainniitssiini  Syilemj.  Hntels,  .ipart- 
inents,  Office  and  Industrial  Riiildiiigi,  Itailruada. 
43  Exclianse  Place  New  York 


J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSTRIALS 

B.nnkers  Bldg.,  105  \V.  .^dams  St. 
Chicago 


LUCAS  &  LUICK 

ENGINEERS 

Power  Plants  Transmission  Lines 

Industrial  Plants 

Examinations  Reports  Valuations 
Rate  Cases 

Public  Utility  Management 
231  So.  LaSalle  St  .  Chicago 
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Electric  Bond  and 
Share  Company 


Two  Rector  Street 
New  York 


ac.A. 


announces 


New  Disconnecting 
Switch  Hooks 

Now  your  maintenance  men  can 
disconnect  switches  with  much 
greater  safety.  These  new  G.C.A. 
Switch  Hooks  protect  against 
shock.  They  are  made  without  a 
single  metal  part.  The  handles 
are  of  oil  treated  hickory.  The 
heads  of  solid  fiber.  Four  different 
lengths,  with  a  fiber  guard  on  the 
shortest  hook,  as  shown  in  the 
illustration.  Protect  your  mainte¬ 
nance  men  with  these  safer,  tested 
hooks.  Write  for  details. 


Also  manufacturers  of  G.C.A.  Lamp  Re¬ 
placers  and  G.C.A.  Cartridge  Fuse  T ongs. 
All  products  marked  with  the  G.C.A. 
trade  mark.  Write  for  complete  Cata¬ 
log  W. 


ttuoe 


Vhe  G.C;A  Manufiicturin^  Co.Pittsfield.Mass 
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POSITIONS  VACANT 

WANTED  meter  man.  experienced,  testing  D.C. 

and  A.C.  meters,  installing  current  trans¬ 
former  jobs,  maximum  demand  indicators,  and 
meters.  Location  New  York  City.  P-26.  Elec¬ 
trical  World.  330  West  42d  St..  New  York  City. 


EMPLOYMENT  SERVICE 


IF  YOU  are  qualified  for  position  between 
S2.500  and  $26,000,  and  are  receptive  to 
negotiations  for  new  connection,  your  response 
to  this  announcement  is  invited.  The  under¬ 
signed  provides  a  thorougrhiy  organized  service 
established  twenty-two  years  ago.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qualified 
man  in  locating-  the  particular  position  he  de¬ 
sires.  Not  a  registration  bureau.  Retaining 
fee  protected  by  refund  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  only 
for  description  of  service.  R.  W.  Bixby.  Inc., 
262  Main  Street.  Buffalo.  N.  Y. 


EMPLOYMENT  AGENCY 

AMERICAN  Engineers  St'rvice.  1,228  Park  Row 
Building,  New  York,  offers  record  proposal 
facilities  towards  negotiating  preferred  employ¬ 
ment:  foreign,  southern,  western  activities. 
Correspondence  invited. 


POSITIONS  WANTED 


ELECTRICAL  construction  engineer;  wide  ac¬ 
quaintance  and  excellent  standing  with  con¬ 
tractors,  architects  and  consulting  engineers, 
set'ks  connection  as  imanufacturers’  reprewnta- 
tive  in  New  York  or  Philadelphia.  PW-18,  Elec¬ 
trical  World,  3,30  West  42d  St..  New  York. 


ELECTRICIAN,  32  .vears,  single,  will  go  any¬ 
where.  12  years’  experiem-e.  Substation 
and  motors  A.C.  or  D.C.,  any  kind  wiring,  or 
me<-hanical  work.  Lineman.  Would  like  to  get 
work  on  Hoover  Dam.  PW-27.  Electrical  World. 
620  No.  Michiagn  Ave.,  Chicago.  Ill. 


_ POSITIONS  WANTED _ 

METER  department  foreman,  age  32  years,  tech¬ 
nical  graduate,  with  12  years’  experience. 
PW-1(».  Electrual  World.  330  West  42d  St.. 

New  York. _ _ _ 

PROVEN  utility  engineer.  University  and  Instill 
school  graduate.  Ten  years  suewssful  plant, 
small  distribution,  and  interconnection  planning, 
construction,  operation.  Last  rate  $325.  Will 
work  with  progressive  outfit  for  $100.  PW-24, 

Electrical  World,  520  No.  Michigan  Ave.,  Chi¬ 
cago,  Ill.  _ 


U.  S.  Government 


TKF:ASItRY  department,  office  of  the 

Supervising  Architect,  Washington,  D.  C., 
June  16,  1932. — Sealed  bids  in  duplicate, 
subject  to  the  conditions  contained  herein 
will  be  publicly  opened  in  this  office  at 
2  p.m.,  July  14,  1932,  for  furnishing  the 
materials  and  performing  the  work  required 
for  installing  one  freight  elevator  in  the 
U.  S.  post  office,  etc.,  at  Glendale,_  Calif. 
The  successful  bidder  will  be  required  to 
furnish  a  performance  bond  of  50  per  cent 
of  the  contract  price.  The  prevailing  rate 
of  wage  shall  be  paid  all  laborers  and 
mechanics  employed  on  the  project  as  pro¬ 
vided  in  the  Act  of  March  3,  1931  (Public 
No.  798).  Drawings  and  specifications  may 
be  obtained  from  this  office.  JAS.  A. 
WETMORE,  Acting  Supervising  Architect. 
(261) 


ELECTRICAL  ENGINEERING 

CONCISB.  roinprehensivf  course  for  men  of  limited 
time,  complete  in  one  year.  Mathematics,  engi¬ 
neering  drawing,  shop-work.  Students  construct 
motors,  install  wiring,  test  electrical  machinery. 

Modem  buildings.  39  years’  success¬ 
ful  experience.  Catalog  on  request. 

ELECTRICAL 
SCHOOL 

236  Takoma  ATe.,Wathington,D.C  ^ 


BLISS 


I  We  Are  Searching  for  | 
New  Things 

I  Campbell  Peterson  A  Co.,  Inc.  is  retained  by  i 
i  certain  large  industrial  concerns  with  idle  I 
I  plant  capacity,  idle  sales  set-up  and  idle  j 
I  money,  to  search  for  new  inventions,  I 
I  processes  or  projects  adaptable  to  their  i 
I  line.  We  are  also  interested  in  mergers,  i 
I  going  businesses  and  syndicating  outstand-  i 
I  ing  projects.  Submit  complete  data.  | 
I  Confidential  analysis  will  be  made  at  our  i 
I  expense.  i 

I  Technical  Dept.,  E.W.  = 

1  Campbell  Peterson  &  Co.,  Inc.  | 

I  84  William  St.,  New  York 


. . 

I  Men  Wanted 

I  We  require  a  man  In  each  community.  FL'LL  or 
I  SPARB  time,  as  local  representative.  The  work  is 
I  dlgnilled.  permanent,  and  pays  well.  You  simply 
i  recommend  and  rail  to  the  attention  of  business 
I  men  and  workers  of  all  kinds  or  to  fellow  em- 
i  ployees,  the  most  complete  line  of  business  and 
I  technical  books  ever  published.  They  find  In  our 
;  brmks  the  ready  reference  knowledge  that  gives 
i  them  quick  and  valuable  assistance  in  their  dally 
I  work,  and  helps  increase  dally  earnings  or  profits 
I  promptly  and  elTectirely.  You  can  make  S19  to 
I  15  each  week  EXTRA  quickly  and  easily  showing 
I  our  lists.  No  experience  required.  Complete 
I  equipment. 

I  Write  Tom  Crawford,  Dept.  E.W. 

McGRAW-HILL  BOOK  CO. 

£  330  Went  42d  Street,  New  York  City 
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ADJUSTABLE  SPEED 

MOTORS — 230  VOLT  D.C. 


HP. 

Speeds 

Make 

Type 

2—125 

600  1200 

Croc.  Wheeler 

CMC 

1  —  100 

250  700 

Westg.  3  bear. 

SK-200 

1—25  100 

300  1200 

Westgh. 

SK 

1—75 

200  600 

Westgh. 

8K-210 

1—75  100 

500  1000 

Croc.-Wheeler 

CMC 

1—80  100 

475/950 

Electro.  Dyn. 

30-fl 

1—60/80 

525  1050 

Electro.  Dyn. 

25-3 

1—50/60 

225  600 

Westgh. 

SK-190 

2—40 

300  900 

Westgh . 

9K-17' 

1—35  45 

500  1500 

Gen.  Elec. 

RLG 

1—30  40 

210/840 

Electro  Dyn. 

30-3 

1—25  33 

275  825 

Electro  Dyn. 

25-3 

1—25  30 

400  1200 

Electro  Dyn. 

20-8 

5—15  20 

500  1500 

Wfstgh. 

3K-1I0L 

6—10 

500/1500 

Westgh. 

8K-90 

Motors  —  Generators  —  Transformers  and 
Other  Electrical  Equipment 

BELYEA  CO.,  INC.  iU 


REBUILT — GUARANTEED 
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TRA]VJ<FOIIi>IERSdi 


SALES 


S  AND  REPAIR  SERVICE 

Lotv  Prices — Prompt  Shipment  _ 

A  complete  stock  of  transformers  1  to  1000  kva. 

Modern  methods  make  our  repair  service  second  to 
none.  Special  service  on  breakdown  jobs.  I 

All  transformtrt  guaranteed  lor  one  year.  I 

Write  for  Catalog  No.  126-A  I 

THE  ELECTRIC  SERVICE  COMPANY,  Inc.  | 

“America’s  Used  Transformer  Clearing  House” 

Station  M,  Cincinnati,  Ohio 
We  Buy  Modern  Type  Transformers 


1 — 600  kw..  250  T.,  900  hp.  O.  E.  M.O.  Set.  I 
ISO  kva.  G.E.  Skinner  I  nafldw.  $2500.  | 

10  kw.,  125  T.  vertiral  eng.  Exciter  Set,  $350.  | 

250  kva.,  F.M  Diesel  Unit,  $4500.  | 

100-hp..  1200  r.p.m..  MT557  G.E.  Motor,  $400.  | 

1000  kw.,  G.E.  Extraction  Turbine,  5  years  old,  i 
$7500.  I 

500  kw.,  NEW  Allis-Kerr  Turbo  Generator,  $4500.  | 

GEORGE  S.4rH8RNM.4IER  CO.  I 

S401  Hegerinan  St..  Pbiladelphia.  Pa.  | 
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WANTED 


We  Will  Pay  Cash 

For  Motors 

For  Bargains.  Overstocks.  Surplus  Stocks. 
Bankrupt  Stocks.  Close-outs  or  New  Items 
with  real  possibilities.  We  re-sell  to  deal¬ 
ers  only  and  reach  thousands  of  dealers 
regularly. 

The  Goods  Must  Be  New 

Clean  merchandise  that  we  can  back  up 
with  the  Grainger  name  and  guarantee. 
We  will  investigate  the  item  thoroughly  so 
please*  do  not  send  propositions  on  mer¬ 
chandise  you  or  we  cannot  recommend. 

Send  Us  Your  Proposition 

W.  W.  GRAINGER,  Inc. 

700  W.  22nd  St..  Chicago.  Ill. 


WANTED  i 

MOTORS 

2300  V..  Squirrel  Cage,  3  p.,  60  cy.  Motors.  | 
600  r.p.m..  from  75  to  250  hp.,  complete,  i 
with  starter,  base,  pulleys.  Best  cash  price.  | 
State  condition  and  location.  i 

W-25.  Electrical  World  | 

3.30  West  42d  Street.  New  York  City  | 
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i  FOR  EVERY  I 

I  BUSINESS  WANT  I 

“Think  Searchlight  First”  I 


Somebody — Somewhere, 

can  use  the  equipment  you  want  to  sell !  Reach  that 
buyer  quickly  and  economically  thru  the 

“SEARCHLIGHT  SECTION 

The  <u;eekly  meeting  place  of  Used  Equipment  Buyers  and  Sellers 


COMPANY 


Subsidiary  of  United  States  Steel  Corporation 


General  Office:  Pittsburgh,  Pa.  -  Offices  In  The  Larger  Oties 

PACiriC  CCAST  DISTRIIUTOK;  (  IXPORT  OISTRIIUTORi 

COlUMtlA  STtll  CO.,  SAN  FRANCISCO  1  U.  S,  STItL  RRODOCTS  CO.,  HiW  YORK 


IVEfF  (1932)  Type  “JAGABr  RHEOSTATS 


screwdrive  rheostat  with  “built-in”  screw  rod. 
We  invite  consideration  of  these  new  types  by 
all  users  of  sliding-contact  rheostats  who  are 
primarily  influenced  by  quality  and  performance. 
Please  write  for  New  Bulletin  1330-W — no  obli¬ 
gation,  of  course. 


After  much  experimenting  we  have  de¬ 
veloped  some  very  important  improvements 
in  our  sliding-contact  tubular  rheostats,  which 
add  greatly  to  ease  and  smoothness  of  operation, 
and  to  ruggedness,  durability  and  appearance. 
Of  particular  interest  is  a  new  design  of 


New  type  of  '‘Jaxabr' 
Porrelaln  Tube  Rheo- 
slat  211"  Ionic. 


.Made  In  three  sizes 
and  various  ratings 
up  to  30,000  ohms. 


JAMES  G,  BIDDLE  CO.,  1211-13  ARCH  ST.,  PHILADELPHIA,  PA 
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I  DETROIT  ELECTRIC  FURNACES 

I  will  \ 

I  Build  Power  Business 

I  for  : 

I  THE  CENTRAL  STATION 

I  Let  us  help  increase  your  revenue 

I  DETROIT  ELECTRIC  FURNACE  CO. 

1  825  W.  Elizabeth  St.,  DETROIT 
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WOLVERINE 

#  Seamless  Copper  % 

I  Splicings  Sleeves  I 


ALPHABETICAC  INDEX  TO  ADVERTISERS 


This  index  is  published  as  a  convenience  to  the  reader. 
Every  care  is  taken  to  make  it  accurate,  but  Electrical  World 
assumes  no  responsibility  for  errors  or  omissions 
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American  Bridge  Co . 

American  Insulating  Mchy.  < 
American  Steel  &  Wire  Co. 
American  Transformer  Co.. 
Anaconda  Wire  &  Cable  Co. 


Split,  Tinned  Copper  Connectors 
(N.E.L.A.  Standard) 

for  splirlnR  uiidericround  rtbles.  Smoothly  tinned— edges  free  from 
burrs — Accurately  sited.  Ample  tensile  strength  and  thermal  capacity 

Single  Tube  Seamless  Copper  Sleeves 
(N.E.L.A.  Standard) 

for  best  reHulti  with  bard  drawi  bare  popper  wire  and  strands.  Bright 
annealed — uniform  flareil  end*. 

Double  Tube  Seamless  Copper  Sleeves 

for  insulated  overhead  wire*  and  rabies.  Made  to  speriflcations  adopted 
by  telephone,  telegraph  and  railroad  signal  engineers.  Micmmeter 
exactness. 

Immediate  ehipmmt  from  full  ttoeks.  Send  for  butletine. 
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TPBECO 


SEAMLESS  COPPER 

I'tD.I  Central  Ave., 


BRASS  A  ALUMINUM 

Detroit,  Mich. 
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PROFESSIONAL  SERVICES 


SEARCHLIGHT 

SECTION 

Classified  Advertising 
Classification 

AGENTS  WANTED . 

EDUCATIONAL  COURSES  . . 

Bliss  Elearical  School . 

EMPLOYMENT  AGENCIES  . . 
EMPLOYMENT  SERVICE  .  . 

POSITIONS  VACANT  . 

POSITIONS  WANTED  . 

PROPOSALS  . 

WANTED  TO  PURCHASE. 
USED  AND  SURPLUS  EQUIP 

Belyea  Co.,  Inc . 

Elearic  Service  Co.,  Inc.,  Thi 

Grainger,  Inc.,  W.  W . 

Hall  Co..  Inc.,  Stephen . 

Hemphill  &  Co.,  Inc.,  J.  L.  . 
Sachsenmaier  Co.,  Geo . 


FABRICATED  STEEL  STRUQURES 
TRANSMISSION  TOWERS 

POWER  HOUSES  -  SUB-STATIONS 


McGraw-Hill  Book  Co 
Main,  Inc.,  Chas.  T.. 


ELECTRICAL  WORLD 


1 

JAMftA  O.  Btpggg^CO.'^HILA.j 

_ 1 _ 

JJ 

In  buying  electrical  protection  it  pays  to  believe 
in  signs.  The  mark  of  l-T-E  on  an  air  circuit  breaker 
is  more  than  a  symbol  of  quality  — it  has  become 
a  stamp  of  confidence  and  assurance  —  a  signal 
which,  to  electrical  executives  and  engineers, means 
excellence  in  design,  construction  and  performance. 

IT-E  CIRCUIT  BREAKER  COMPANY 

ESTABLISHED  -'1888  '  '  '  '  '  '  '  '  PHILADELPHIA,  PA. 


June  25.  — ELECTRICAL  WORLD 
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5  ^y  KILOWATT  HOURS 


The  worth  of  a  meter  depends  upon  its  accuracy  over  a  period  of  years. 
Duncan  type  MD  offers  many  superior  features  —  the  refinements  of  a 
proved  design — that  assure  correct  measurement  over  a  range  ample 
enough  to  care  for  developing  load  —  and  always  with  sustained  accuracy. 
Duncan  Electric  Company,  Lafayette,  Indiana. 


^^ftincalKdistribCition  transFi^mers 
—  as  modern  as  Dimcan^eters. 
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